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Electrical Conductivity 
ii Molten Alkali Silicates 


@ THE MOST PROMISING MEANS of melting glass elec- 
tr cally is by using the glass itself as the resistor. 

Anowledge concerning the electrical resistance of glass 
mIts as a function of chemical composition and tem- 
perature should, therefore, be vital for the technical 
de velopment of electrical booster melting. 

Chemically, a glass batch is rather complex, and the 
relative amount of one of the chemical species cannot be 
altered without changing the relative amount of all other 
chemical species. 

‘lo understand how the different ingredients will in- 
fluence the conductivity, the best starting point should 
not, therefore, be a commercial batch. The problem has 
to be analyzed in its simpler parts first. The most im- 
portant part of the chemical system which a commercial 
glass batch constitutes is the alkali-oxide-silica system. 
A study of the influence of chemical composition and 
temperature on the electrical conductivity of a glass 
melt should, therefore, start with a study of the alkali- 
oxide-silica system. 

Such studies have been made by several investigators. 
Bockris! and co-workers studied the conductivity of the 
binary systems LigO-Si02, NazO-SiO. and K,O-SiOQ» at 
very high temperatures (1750°C). They found the high- 
est conductivity in the Li,O-SiO. system the poorest 
conductivity in the K:O0-SiO. system. The activation 
energy for the conductivity process they found to be 
practically the same for all the three systems and to be 
independent of composition. 

Endell and Hellbriigge? studied the same binary sys- 
tems in a lower temperature region (1250°C-1450°C). 
They found approximately the same conductivity in the 
systems LigO-SiO02, K20-SiO.. The NavO-SiO. showed the 
poorest conductivity. The values for the activation ener- 
gies, according to Endell and Hellbriigge, are scattered 
unsystematically over a wide range. 
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The purpose of this work was to recheck the data for 
the binary AIKO-SiO. system in the temperature range 
1000°C-1400°C and, furthermore, to obtain the data for 
the mixed alkali-silica system. 


Experimental Procedure 


The resistance in the melts was measured between 
platinum electrodes by a Philips GM 4249 Conductivity 
Measuring Bridge. The measuring bridge is provided 
with an inbuilt oscillator; the frequencies available are 
50 es and 1000 es. 

The crucible itself acted as one electrode, a platinum: 
Platinum-rhodium thermocouple was used for tempera- 
ture measurements. The thermocouple was dipped un- 
protected into the melt. A schematic drawing of the setup 
is shown in Fig. 1. 

The resistance in the wire connection and leads be- 
tween the bridge and the cell was checked in the tem- 
perature range between 1000°C and 1400°C, and the 
necessary corrections for this are made in the calcula- 
tions. 

Before each run the crucible constant of the system 
was determined by measuring the resistance with the 
crucible filled with N/;) KCl. 

The batches were made of potters flint and alkali car- 
bonate c.p. quality. They were all carefully mixed and 
melted down in the platinum crucible until the melt 
appeared bubble free. The crucible with the glass was 
then taken to the furnace used for the conductivity 
measurements and heated to temperatures above liquidus 
temperature. The platinum electrode and the thermo- 
couple were then inserted in the melt and the run started. 

A few runs were made at 50 cs, but at this low fre- 
quency considerable polarization was indicated, so the 
results were discarded. All the data listed in this paper 
refer to 1000 es. 


237 


Experimental Results 


In Tables I, II and III the conductivity in the binary 
systems Li,O0-Si02, Na2O-Si02 and K20-SiO» are given 
at different temperatures and composition. The con- 
ductivity in the LizO-SiO. system appears to be slightly 
higher than in the NazO-SiO» system; the K20-SiO. melt 
shows the poorest conductivity. 

Figures 2, 3 and 4 show a plot of log «x versus the 
reciprocal of the absolute temperature. As will be seen 
from the figures the slope of the curve log «x against 
1/T remains almost constant in the NasO-SiO. and K.O- 
SiO, systems over the concentration range investigated. 
The Li,O-SiO. system shows an increasing slope with 
increasing SiO. content. 

In Tables IV and V the conductivity as a function of 
temperature is given for the two mixed systems K.O- 


Table I 


Composition 35 mol per cent Alkali Oxide, 
65 mol per cent SiO, 


System Li,O-SiO. System Na:O-SiO, System K.O-SiO, 
°C «(ohm-tem-!) °C «x (ohm-'em-!) °C « (ohm-! em-') 
as 1380 : 1340 
1310 1320 1300 
1300 1310 1290 
1270 1290 1250 
1230 1270 1220 
1210 1250 1200 
—- 1230 1140 
1170 1140 1130 
1130 1080 1080 
1100 1040 1060 
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Table Il 


Composition 30 mol per cent Alkali Oxide, 
70 mol per cent SiO, 


System Li,O-SiO. System Na:O-SiO, System K.,O-SiO: 
°C «(@ohm-tem-'!) °C « (ohm-'em-!) °C « (ohm-! em-') 
1370 1320 ‘ 1308 
1320 1290 
1290 1160 
1270 1080 
1230 1010 
1190 - 
1120 


1220 

1210 

: 1150 d 
— 1070 0.8 
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Table If 


Composition 25 mol per cent Alkali Oxide, 
75 mol per cent SiO, 


System Li,O-SiO. System Na.O-SiO., 
°C « (ohm-!em-') °C 

1370 . 
1340 


System K.O-SiO, 
« (ohm-'em-!) °C « (ohm! em-') 
1350 0.9 1360 0.7 
1300 0.9 1310 0.7 
1290 1290 0.9 1300 0.7 
1250 \ 1210 0.7 1270 0.7 

-— 1150 0.6 1210 0.6 

— - 1160 0.5 

— - -— 1130 0.5 

—- ~- - 1080 0.4 

“= 1060 0.4 


Table IV 


Composition 20 mol per cent K,O, 5 mol per cent 
Li,O, 75 mol per cent SiO, 


°C «(ohm-!em-!) 
1370 
1350 
1310 
1300 
1250 
1150 


Li,O-SiO. and Naz,O-Liz,O-SiO, at a single composition, 

As will be seen the conductivity in the mixed systems 
are considerably lower than in the unmixed. 

The conductivity is lowered more when K,0O is partially 
substituted by LizO than when Na,O is partially sub. 
stituted by Li,O. 

In Table VI are listed data showing how partial re. 
placement of Si** by Al** influences the electrical con. 
ductivity. It is seen that in the lithia-containing melt 
the conductivity remains practically the same. In the 
potassium-containing melt there is a definite lowering 
of conductivity. The sodium-containing melt shows a 
slight reduction in the conductivity when Al** is partially 
substituted for Sit*. Both in the LisO-SiO. and N.,0. 
SiO. systems it appears that the temperature coeffi: ient 
of the conductivity is smaller in the melts contaii ing 


Al**, 


Discussion 


In fused salts the high electrical conductivity is ma nly 
due to high mobility of the cations, the anions in 1 vost 
cases beng relatively immobile. Generally we will ind 
that the lower the charge and the smaller the rad us, 
the higher the mobility of the cation in a given sti ue- 
ture. In Table VII the conductivity for some fused al) ali 
are given*. 

These alkali halides have all the same crystal structi re, 
and we can therefore expect that the structures of he 
fused salts will be closely related too. In fused s. Its 
with closely related structures we thus see that the lithi im 
compound has a much higher conductivity than the ¢ or- 
responding sodium and potassium compounds. 

However, in the binary systems Li20-SiQ., NasO-S 0, 
and K,O-SiO. it is found that there is little differe:ice 
in the conductivity in the high silica region in the three 
systems, contrary to what should be expected if the three 
systems had the same liquid structure. 

From the conductivity experiments it is possible to 
assume that the structure of the LisO-SiO. melt is ihe 

(Continued on page 270) 
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Fig. 1. Experimental arrangement. (A) Platinum-Plaii- 
num 10 per cent Rhodium thermocouple; (B) Pt electrod:; 
(C) Pt crucible; (D) Pt wire. 
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Fig. 7. Schematic representations of fused SiQs. 





@ ‘System O25Li,0-075Si0, 
@ System 025 Nop-075 SiO, 
v System O25K,0 - 075 SiO, 


Fig. 4. Logarithm of conductivity (x) plotted against 
reciprocal of absolute temperature. 
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ia room only was the word in the majority 
of the Optical Society’s sessions at the Spring Conven- 
tion in the Hotel New Yorker, New York City, April 1-4. 
The experts on light, it appeared, had no idea that the 
part concerned with the invisible had become larger 
than the whole: there are now more registered members 
in the Navy-sponsored IRIS (Infrared Information 
Service) group than in the entire Optical Society. 

IRIS and the Inter-Society Color Council had arranged 
for meetings preceding the Optical Society Convention 
to facilitate joint sessions. When Professor Ballard 
counted IRIS and OSA members, obtaining large num- 
bers, he was compelled to count members of both organi- 
zations. The number he now obtained caused him to 
cry out: “I see there are more people in this room than 
there are in this room.” 

A classified IRIS session on infrared on March 31 
preceded some 30 unclassified OSA presentations on the 
following days. 

Amidst a sequence of descriptions on systems ranging 
from the skies themselves to the instruments and devices, 
an invited survey on the detection of infrared radiation 
by HENRY LEVINSTEIN, Professor of Physics, at 
Syracuse University, gave direction to those of us in- 
terested in new glasses and other materials. The fas- 
cinating fact is that the evolution of new detectors is 
fast progressing from the intelligent cookbook era to 
the solid state physics stage. 

With small amounts of impurities added one can 
gauge the energy required to move electrons right to 
the wavelength range of the radiant energy that is to 
be detected. There is just one thing: the higher the 
detectable wavelength (which allows one to aim at cooler 
objects), the easier “detection” is destroyed by tempera- 
ture, making it necessary to cool the detector cell radi- 
cally: 

Detectors for up to 1-4 microns, such as those made 
from lead sulfide, may be operated at room temperatures. 

Detectors for up to 6-9 microns, include (1) those 
made from lead telluride, which operates best at liquid 
nitrogen cooling, and (2) those made of gold-doped 
germanium that functions below the temperature of 
liquid oxygen. 

Detectors beyond 10 microns include the zinc-doped 
germanium that detects up to 40 microns at liquid helium 
temperature. 
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OPTICAL SOCIETY MEETING 


Optics and Beyond 


The Consciousness of Materials 


It struck this reviewer, and he remarked upon it n 
the discussion, that this meeting was the first to gi e 
acknowledgment to the existence of a materials pro »- 
lem. Not that all was done to secure materials researc 1 
and procurement; on the contrary, much remained u - 
done. But there was now a consciousness of materia s 
requirements manifest in reports on new materials, mat - 
rials specification, research and measurements. 

Detectors, like lead sulfide, operating up to 4 micror s 
can be allied with lenses and windows from silic: , 
vycor and special optical glasses like flints (lead glasses. 

Detectors, like lead telluride, operating up to 6 or * 
microns can be satisfied with special oxide glasses. 

Beyond 7 microns non-oxide glasses or non glassy 
materials are required. 


The Infrared Glasses 


A very large number of papers were concerned wita 
problems involving infrared transmitting glasses—a sul)- 
ject of primary interest to the visiting glass technologi-t 
and to the readers of THE GLAss INDUSTRY. 

H. DUBNER of Avion (“Optical Systems for Infrared 
Missile Seekers”) best described principles in the selec- 
tion of the material, and the shapes and sizes of elemenis 
required in typical systems. 

Professor S. Ballard’s group (W. L. WOLFE and S$. 
BALLARD, . Universities of Michigan and Florida, and 
MISS K. McCARTHY of Tufts) have continued their 
years of effort in evaluating glasses and other materials, 
such as periclase, sapphire, silicon, germanium, the 
halides, calcium aluminate and other special glasses, 
and pretty near everything. The chief purpose of this 
year’s analysis was to stress important “data deficiences.” 
The worst offense is the present lack of knowledge o/ 
change of transmissivity, refraction, and emissivity with 
temperature, next the lack of electrical data, for instance 
on a substance as conventional as rock salt. The authors 
stress the need of specifying purity. 

In this respect the people at Armour Research are 
coming to the rescue. A. R. THOMAS, H. T. MEG 
ERIAN and A. W. OBERHEIM (“Refractive Index 
Determinations in the 0.5-13 Micron Region at Elevated 
Temperature”) are assembling high temperature data. 
for instance, on fused silica, calcium aluminate and other 
special oxide optical glasses, etc. 
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Also, C. J. PARKER and M. E. NORDBERG, at 
(orning, determined “Infrared Transmittance at High 
‘| »mperature Using a Double Beam Spectrophotometer.” 
A range to 600°C was covered for glasses, such as 
c-lcium aluminate and germanate glasses, demonstrating 
t' eir very small transmission loss on heating. (The very 
t:ansmisSive semiconductors, such as silicon, lose trans- 
nittance below this range.) 

General Electric’s T. LUSK described a new infrared- 
t-ansmitting oxide glass, of unspecified chemical com- 
| sition, with a cut-off at 614 microns. Data given also 
iicluded performance at elevated temperature. 

Non-oxide glasses were described in two papers by 
\’, FRASER. Wearing a Midway Laboratories hat, and 
( llabérating with J, BRUGGER (“Preliminary Report 
ca Some New Nonoxide Glasses”) he melted calcium 
tuogallate glasses, under a Ft. Belvoir Contract, which 
show somewhat improved transmission properties over 
the calcium gallate glasses, their oxygen equivalents, 
that had been described by Stanworth in England. Their 
expansion is 11.8 x 10°°/°C, their annealing temperature 
as high as 500°C. Less expensive, but less ready to 
vitrify were his calcium thioluminate glasses on which 
work progresses. 

Wearing next the Fraser Glass Co. hat, and working 
with his “partner,” MRS. DOROTHY M. FRASER, he 
explored more “Glasses in the As-S System.” The con- 
ventional name, Arsenic Trisulfide Glass, is avoided 
deliberately, since the study shows the broad range of 
glass formation in the As-S-X fields, an important point 
made in the presentation. Of great practical impact is 
the large variation in properties with small changes in 
these fields. (These glasses are applied beyond the 10 
micron range, whenever their low softening point is 
acceptable) . 

A more distant relation to glass as well as infrared 
problems had a study of “Lightweight Mirrors”, by 
J. VRABEL (Perkin Elmer), in which were included 
(with materials like metals, and plastics) pyrex, fused 
silica, pyroceram, sapphire, fused silica with foamed 
quartz backing and cemented glass structures. 


Some Non-Glassy Infrared Materials 
Not only glasses, but also semiconductor and insulator 
single crystals—such as silicon, germanium, sapphire, 
periclase, and others—were challenged by the recom- 
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mendation of various polycrystalline optical materials 
at this session. 

The evolution of the concept, and the final perfection 
of hot pressing various fluorides, such as MgF2, CaF», 
SrF., BaF, into lenses was described by H. C. HAFNER, 
N. J. KREIDL and E. LETTER, of Bausch & Lomb 
(“Note on Hot Pressed Infrared Transmitting Mate- 
rials”). In this technique temperatures of several hun- 
dred centigrade are applied simultaneously with pres- 
sures between 10,000 and 100,000 psi. Transmissivities 
beyond 10 microns are stable at elevated temperatures, 
and physical properties are ::gged. More data on (here 
single crystals of) BaF. were given by I. M. ALITSON 
(NBS). 

E. D. McALLISTER, of Eastman Kodak, again in 
succur to S. Ballard’s appeal, has made careful measure- 
ments of “High Temperature Properties of Infrared Op- 
tical Materials.” Emissivity and transmissivity of silicon, 
sapphire, magnesium oxide and hot pressed magnesium 
fluoride were evaluated up to 800°C. Hot pressed mag- 
nesium fluoride was found superior because of the low 
emissivity in the 3-6 micron region at 800°C, which 
warrants maintenance of high transmittivity at this high 
temperature. A dome was exhibited in the hall. 

Polycrystalline silicon domes, by Hughes Aircraft, 
were also exhibited. 

“Polycrystalline Cadmium Telluride, as a Material for 
Infrared Optics,” was prepared by T. S. SHILLIDAY 
and P. W. DAVIS at Battelle. Polished samples about 
1,” thick transmitted 60-70 per cent well beyond 15 
microns. The index of refraction was 2.56. 


The Excitement About Fiber Optics 


Optical glass continues to play an important role in 
its new hair-thin shape in fiber optics. If our last 
reports conveyed increasing interest, this year’s report 
is concerned with a stampede. More than half the audi- 
ence at a sequence of papers on this topic was standing. 

The foundation to the quaint field of optics in which 
random light piped through 5-100 micron “thick” fibers 
with no “images” formed, has been deepened consider- 
ably. After a survey of status by Rochester’s Professor 
R. HOPKINS, J. W. HICKS (who moved from Ameri- 
can Optical Co. to his Mosaic Fabrications Inc.) pre- 
sented a learned essay on the “Electromagnetic Theory 

(Continued on page 265) 
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Corning: Showplace of Glass 


@ THE NEW BUILDING OF Corning Glass Works at 717 
Fifth Avenue, New York City, is a majestic structure 
which proudly displays the beauty of glass as an archi- 
tectural material. The vertical lines extend upward 359 
feet from the street to the top (28th) floor, with alter- 
nating light and dark horizontal ribbons of glass. 

These light and dark bands of color are caused, not 
by the glass, but by the alternating office room and 
spandrel areas that are seen through the glass. The 
spandrel—that part of each story which extends from 
the top of the windows of one floor to the bottom of the 
corresponding windows on the next floor above—had to 
be covered with a dark-colored mastic paint so that 
the harsh texture of the masonry would not show through 
the glass. It is this black paint covering under the glass 
which imparts a dark hue to the non-vision areas of the 
building. 

Save for vertical aluminum guide bars for self-auto- 
mated window-washing equipment, the entire building is 
enveloped in the green-tinted, highly polished Solex 
glass—about 414 acres—which adds a distinct elegance 
and at the same time is highly utilitarian. The special 
glass permits the maximum daylight to enter each office 
but absorbs much of the sun’s heat and brightness. 

This tailored quality of the exterior has been enhanced 
through the use of identical Fiberglas draperies in every 
single window, so that the structure appears completely 
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united within itself and shows off the beauty, spark'e 
and transparency of the glass to its very best advanta;e 
without any distracting features. 

If the exterior approaches perfection in glass, so, to», 
does the interior. 

Each office and corridor subtly, but forcefully, displa: s 
the inherent qualities of glass and glass fiber materia s 
as part of the “standard” construction. Throughout tle 
Owens-Corning Fiberglas offices there are additional se's 


Typical executive office on 15th floor, showing double set 
of draperies. Those in windows take place of venetian 
blinds and are the same throughout the building. 
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of draperies which are part of the decor of the rooms 
and are hidden from outside. Myriads of patterns are 
represented, as well as stripes, solid and multi-colored 
designs, numerous weaves and textures. 

Partitions within offices can be opened or closed to 
accommodate the size of the room to the needs of the 
individual conferences and meetings; there are primary 
colors of red, blue, yellow and charcoal grey in matte- 
finished flat tones, each showing the latest weave and 
texture possible in fiber glass materials. The partitions 
are made of a hard fiber glass core covered with a molded 
fiver glass skin in which the color is impregnated. This 
s'.in can be peeled off and replaced by one of a different 
color, when desired. 

Fiber glass base wall covering, hung like wallpaper, 
lives the corridors leading to the president’s office suite. 
¥ ithin the suite conference room is a “pin-up” wall of 
oc e-inch fiber glass covered with self-healing fiber glass 
{orice onto which presentations and programs may be 
t cked. 


Acoustical insulation from sub-besement to roof con- 


= 


sists of 70,500 square feet of fiber glass wall material; 
there are more than 300,000 square feet of acoustical 
tile and 40,000 square fect of fiber glass acousti-blankets 
within the Owens-Corning office space serving as a noise- 
controlled system “of high-fidelity quality.” 

Door handles are stylized tear-drop design of Pyrex 
brand borosilicate glass. 

At one end of the 60-foot long Corning conference 
room there is a ceiling of 32 different Corning Glass light- 
ing panels which can be controlled individually or in 
combinations in order to achieve the best illumination 
for the occasion. Glass-walled shadow boxes are arranged 
in the panels of sales offices for the display of company 
products. 

All the simplicity and dignity of the interior is at 
once established in the lobby itself, on the first floor, 
which has a jet-black mirrored ceiling of carrara glass 
and provides a sharp reflection of the ten white-marble 
columns and white terrazo floor below. 

The building is indeed, as Corning says, a monument 
to glass. 


Corning conference room on second floor which may be divided into three separate 


rooms. Lighting panels in ceiling may be controlled individually or in combination. 


Large office area showing Fiberglas po- 
larizing light panels which provide light- 
ing with the least reflected glare. 








Black carrara glass ceiling of lobby which reflects white marble columns. 
Mural of geometric patterns is in background. 






GOLD FILMS Part one by Samuel W ein, CONSULTANT 


© THE FORMATION OF GOLD FILMS on miscellaneous sur- breaks up into its constituent parts when slightly heated. 
faces was long investigated by the Ancient Alchemists The thin film of gold is deposited on the fabric like a 
who used it for decorative purposes. Most recently, the dye. 

Ford Motor Company has reported experiments with “It has been estimated that gold fabric by this process 
translucent gold films serving as “optical filters,” for would cost about $2.50 a yard, and that the total amount 
filtering out (minimizing) the heat rays of the hot sum- of gold in a garment requiring 6 yards would be less ‘n 
mer sun while permitting cooler light to come through. bulk than a ten-cent piece.” 

The Triplex Factory at King’s Norton, Birmingham, Replying to this disclosure, Professor Hauser? sa-s 
England, uses the gold film on glass as an electrically the “information is far too scanty for us to pass jud:- 
conducting medium for de-icing the windshield at sub- ment on the commercial importance of such a develo»- 
zero weather. In color photographic cameras, translucent ment. However, the basic principle of this discovery ‘s 
gold films are used to produce two and three negatives not new, from a scientific standpoint; a complete bock 
simultaneously and of equal densities (termed gamma). devoted entirely to this method of dyeing was published 
Gold films are likewise used in barrier type of photo- nearly one hundred fifty years ago. Entitled ‘An Essey 
electric cells. On Combustion, With A View To A New Art Of Dyeing 
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Fig. 1 


Gold mirrors are limited in scope, primarily because and Painting, by Mrs. Fulhame, it was published by 
of the intrinsic cost of the gold salts ($19.60 per ounce, J. Cooper, London, 1794.” 
avoirdupois, and containing 50 per cent gold). To a The preface of this book, which deserves greater 
limited extent gold mirrors are used for decorative pur- recognition than it has so far obtained, states, “The 
poses only. possibility of making cloth of gold, silver and other 

The optical properties of transparent electrically con- metals, by chemical processes, occurred to me in the 
ducting films have been conducted in the Light Division year 1780 . . . Though I was, after some considerable 
of the National Physical Laboratory, Teddington, Eng- time, able to make small bits of gold, and silver; yet, | 
land. The properties were found to be about 70 Ang- did not think them worthy of public attention; but by 
stroms thick, and they varied with the nature of the perservering I at length succeeded in making pieces of 
substrate. gold cloth, as large as my finances would admit.” 

In reviewing the annual progress in the chemical The following are some experiments discussed by Mrs. 
industry of that year (1939) an Anonymous! writer Fulhame. 
states that “a novelty which may become commercial 
was announced in London. It has to do with a new “I dipped a piece of silk in the solution of phosphorus. 


‘ ; When the ether evaporated, and the phosphorus began to fume, 
process by which a film of gold less than 0.001 inch a solution of gold in water was applied; instantly the silk was 


thick can be applied. covered with a splendid coat of reduced gold. Nothing can be 
“The fabric is dipped in an organic compound of more striking than this experiment, which was repeated times 
ld h trialkyiph hi halid hich without number, or demonstrates the necessity of water in 
gold, such as triaikyiphosphine aurous halide, whic these reductions in a more convincing manner. This piece, 
viewed by transmitted light, had a purple color with a con- 


> or me in a — of weite concerned with depositing metallic siderable tinge of blue; and the margin of the reduced gold 
ms on glass and other surfaces. Succeeding issues will discuss lead, nickel i i 

and copper films. The author has searched the patent and technical literature = fringed with purple (page 49). . . . 
beginning with the year 1834 and is here presenting one of the most complete A piece of silk was immersed in a solution of nitromuriate 


reviews ever published on this increasingly important subject. of gold in water, suspended in the glass funnel, and exposed, 
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while wet, to vapor of sulphur, formed by a burning match; no 
sooner did the vapor touch the silk, than the reduction com- 
menced; and in a few seconds the whole piece was covered 
with a splendid coat of reduced gold, permanent, and retentive 
of its lustre; but had a few specks of a dull violet hue. The 
silk viewed by transmitted light appeared of a beautiful blue 
color; and being removed from the vapor, and suspended in 
the air, began in about ten minutes to exhale a vapor, which 
continued about two hours, and smelled acid, and pungent. 
‘nother piece of silk, dipped in the same solution of gold, and 
dried, was wetted with alcohol, and exposed to the same vapor; 
the silk acquired a brownish hue; and a small white metallic 
lm appeared on its lower end, where the alcohol most 
bounded; the silk was then wetted with water, and replaced 
) the vapor; instantly a lively purple with a bright pellicle of 
educed gold appeared (page 70). 
“A piece of silk, which was immersed in a solution of nitro- 
muriate of gold in distilled water, and suspended in the air 
welve hours to dry, was divided into three parts. One of these 
was exposed to a stream of phosphorated hydrogen gas; the 
ilk became brown, and its margins, which happened to touch 
he sides of the phial, acquired a violet tinge: but no reduction 
ook place. Another of these parts was wetted with alcohol, 
nd exposed to the gas; but no signs of reduction could be 
verceived. The remaining part was wetted with water, and was 
10 sooner exposed to the gas, than the reduction commenced 
iver the whole silk, which was soon covered with a bright coat 
if reduced gold (page 114).” 


Processes for forming gold films for mirrors will 

reviewed in their chronological order. 

Gold mirrors present no difficulties in their formation. 
‘|ne modern technique is the conventional silvering proc- 
es in which the cleaned glass surface is first “sensitized”’ 


pounds in their method of gold mirror making. These 
will be discussed later in detail. 

Gmelin mentions that gold chloride is completely re- 
duced to metal in neutral, alkaline, acid or ammoniacal 
solutions. 


Alkaline Solutions 


About the same time Petitjean developed his process 
for forming gold mirrors, Professor vonLiebig pub- 
lished and patented the following process. 

The solution must be heated; otherwise, the deposited 
film will not adhere to the glass. Metallic gold is dis- 
solved in nitromuriatic acid (292 milligrams sodium 
chloride are added to the solution for every gram of 
metallic gold used), and resulting solution is evaporated 
to dryness. The residue is heated until all free acid is 
driven off. 

The double salt is dissolved in water, and water is 
added until each 100 c.c. of fluid contains exactly 1 
gram of gold. Fifty c.c. of this solution is mixed with 
20 c.c. of sodium hydroxide solution (sp. gr. 1.035) and 
300 c.c. of water in a glass flask, and boiled until it is 
reduced to 250 c.c. 

Another 50 c.c. of the solution is mixed with 20 c.c. 











with a dilute tin chloride-hydrochloric acid solution, 
rinsed to free the surface from free tin salts, The surface 
is now “gilded” by pouring on any one of the solutions 
about to be described. 

In due time, the gold film will form in a brilliant 
hue. The accepted process is to form an aqueous solu- 
tion of gold chloride to which is added an alkali and 
a suitable reducing agent in the form of alcohol, 
glycerine, invert sugar, citric acid, formaldehyde, or 
hydrazine to mention a few. 


Gold Compounds 


The chemistry of gold compounds, and their possible 
use in the formation of films on glass, ceramics, plastics 
and miscellaneous surfaces, is reviewed by Caine and 
Thorpe, Diemer, Donau, Gibson, Guthier and Huber, 
Lenher, and Mellor. 

Gold chloride (AuCl), as well as auric chloride 
(AuCls), is usually used and mentioned in the literature 
for forming gold films (mirrors), primarily because it is 
readily available. However, Professor Gibson and his 
fellow workers used complex organic halogen gold com- 
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of the same solution of sodium hydroxide and 250 c.c. 
water, and it is kept for an hour on the water bath 
(boiling). The two fluids are then mixed together. 

To gild the inside of a glass vessel, a 10th part by 
volume of a mixture of 2 parts alcohol and 1 part of 
ether is poured into it. The vessel is then filled with 
the hot gilding solution. The glass vessel is heated on 
the water bath, the temperature being no higher than 
160° F. 

Within 10 or 15 minutes, a brilliant gold film will 
appear, along with the familiar green color of transmitted 
light viewed through the film. 

An Anonymous” author describes the deposition of 
gold of various thicknesses in order to obtain different 
reflecting surfaces with respect to different colors. The 
resultant effect of which is a gold or yellowish to brown 
colored mirror. This process is concerned with a large 
number of these color shades. The formula is: 


Gold fulminate 
Potassium ferrocyanide 
Sodium carbonate 
Sodium hydroxide 
Water 


4 pennyweight 
12 ounces 
24 ounces 
25 ounces 

1 gallon 

(Continued on next page) 
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This solution should be maintained at its boiling tem- 
perature for about an hour and then cooled to 180° F. 
before using. 

LaHodney uses sodium or potassium carbonate as the 
source of alkali in place of sodium hydroxide. Once the 
gold mirror is formed, it is silvered, and shellacked. These 
mirrors are used for anti-glare driving at night in autos. 

Schwartzenbach uses sodium hydroxide in sufficient 
quantity to change red litmus paper to blue. An excess 
of sodium hydroxide will precipitate out the gold in the 
form of a gold mirror. 


Formaldehyde 


This compound is a pronounced reducing agent for 
gold chloride, particularly when made alkaline. Formal- 
dehyde is commercially available as a 37 per cent 
aqueous solution, although higher percentages are offered 
for chemical use. It has a strong odor; its formula is 
CH,0, and it is inexpensive when used. 
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Fig. 3 


Barnes dissolves 1 part by weight of gold chloride 
in 32 parts of water. The reducing solution is made 
up of: 


1) Sodium carbonate 
Water 
2) Formaldehyde 


ater 


1 part 
8 parts 
1 part 
16 parts 

Solutions 1 and 2 are mixed, and to this is added 
1 to 5 grains basic mercuric salicylate. This latter com- 
pound permits the production of all shades from a deep 
gold color to a green yellow. 

The gold solution is sprayed with the reducer solu- 
tion, in equal volumes onto the given surface. It is 


interesting to mention here that this is the very first 
time that spraying techniques are mentioned for gilding 
(and silvering). The actual spraying system was first 
described in 1898 and, although crude in its mechanical 
structure, consists of two independently adjusted jets b 
and b’ through the medium of a valve D (Figs. 1 and 2). 
Compressed air inlet is seen at C. The gilding solution 
is connected to the inlet at B, whereas the reducing solu- 
tion is connected at B’. 
VonAngerer suggested the following formations: 


1) Gold chloride 
Water 


2) Potassium carbonate 
Rock candy 
Formaldehyde 
Water 


1 ounce 
1% ounces 


8 ounces 

1 ounce 

3 drams 
1% gallons 

Take 21% ounces each of solutions 1 and 2, and m‘x 
together. This is said to be good for covering 1 squa.e 
foot of active surface. 

If the quantities are too great, a smaller proporticn 
may be used according to Monack, namely: 


1) Gold chloride 15 
Water 6% 


grains 
ounces 
2) Potassium carbonate 190 grains 
Rock candy 5 grains 
Formaldehyde 7 drops 
Water 612 ounces 


Use 214 ounces each of solutions 1 and 2 
A gold spraying technique accredited to Andres con- 
sists of: 


1) Gold chloride 
Water 


1 ounce 
22 ounces 


2) Sodium carbonate 
Water 


3) Formaldehyde 
Water 


1 ounce 
8 ounces 


1 ounce 
16 ounces 

Solutions 2 and 3 are mixed together, and to this is 
added from 1 to 5 grains mercuric salicylate in order 
to vary the degree of gold shade. Solutions 1 and the 
combined (mixed) solutions 2-3 are simultaneously 
sprayed on the given surface. 

Figure 3 shows the schematic arrangement for spray- 
ing the solutions. At 27 we see the bulb (rubber) as the 
source of the compressed air. Receptacle 9 contains the 
gold solution, whereas receptacle 10 contains the reduc- 
ing solution. Both of the receptacles are in a common, 
or single, container, to which is affixed a common orifice 
from which emanates the mixed solutions. 

A simple and convenient gilding solution according 
to Professor Weyl is made up of: 

1) Gold chloride 


ater 


3 grams 
80 c.c. 


2) Sodium carbonate 8 grams 
Water 80 c.c. 


3) Formaldehyde 4 c.c. 
Water 80 c.c. 


Equal volumes of the three solutions are mixed and 
diluted to a concentration depending on the method of 
(Continued on page 280) 
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Russian Translations 
of Interest to the Glass Industry 


©intering of glass batches 


It was suggested several years ago to sinter the glass 
latch outside the furnace and feed the latter with the 
hot coherent product. A group led by V. V. Konovalov 
presented its study of the process in Steklo i Keramika 
(Glass and Ceramics) 14, No. 7, p. 1 (1957). 

The experimental sintering was performed in the ap- 
yaratus outlined in Fig. 1. The batch is present on the 
filse bottom of the reactor 1 provided with thermo- 
couples 14 and 15. It is heated by a mixture of fuel and 
air which burns in the pores of the batch. Air enters 
e! the left-hand end of the diagram, passes through the 
valves 1] and 9, and mixes in vessel 2 with the fuel gas 
which is admitted through the valves 10 and 8; 3 is a 
water-cooled nozzle, 4 is a rubber connection, 5 is the 
pump driving the exhaust gases into the atmosphere, 6 
and 7 is a device for emptying the reactor, and 12 and 
i3 are rheometers. 

The composition of the batch is not given, but NagO 
in it was in the form of NasCO3-NasSO, mixtures whose 
retio varied from 46:54 to 0:100. To increase the gas 
permeability of the batch, materials such as wood shav- 
ings or peat powder (10 per cent of the batch) were in- 
corporated in the latter. 

The rate of sintering depended above all on the gas 
permeability of the batch. This rate was measured in 
millimeters per minute. It increased, for instance, in 
the ratio 3:2 when the percentage of sodium sulfate (in 
its mixture with carbonate) rose from 54 per cent to 
100 per cent. When the bed was 150 mm. thick, the 
rate was by 5-20 per cent greater than when the bed 
was 200 mm. thick. The best moisture content of the batch 
was 11-15 per cent. The rate of sintering was, e.g., 
16-18 mm./min. at this concentration of water, and only 
8 mm./min. at 4 per cent H,0. 

The temperature of the bed rose to 1000°C in approxi- 
mately 10 minutes. The maximum temperature was 
900°C when wood shavings were added in the 5 per cent 
amount, while it was 1000°C when 10 per cent wood 
shavings were mixed in. 

The temperature and the rate of sintering depended 
on the ratio of air to fuel in the heating gas. When the 
amount of oxygen was equivalent to the amount of the 
combustible matter, the above-mentioned rate was 8 - 12 
mm./min. When 1.2-1.4 equivalents of oxygen were 
present for one equivalent of fuel, this rate was near 24 
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mm./min. When the ratio of oxygen to fuel was in- 
creased to 1.6, the rate was 16-20 mm./min. Unfor- 
tunately, an oxygen excess could not be permitted be- 
cause it caused combustion of the carbonaceous materi- 
als introduced to reduce sodium sulfate; thus the sin- 
tered batch would not contain enough material to give 
the necessary Na2O concentration in the melt. When the 
sulfate content of the batch was high, not more than 
0.98 equivalent of oxygen could be used for each equiva- 
lent of fuel. 

In the concluding part of the article it is stated that the 
presintering of the batch lowered the overall fuel ex- 
penditure of the glass manufacture and also extended 
the working life of the glass furnace because a lesser 
amount of corrosive gases was evolved in the latter. No 
production data are cited to support this contention. 
The costs—other than the direct fuel costs—of the pre- 
sintering have not been calculated. 


Determination of the Thickness 
Of Silver Coatings on Mirrors 


V. A. Dubrovskii describes, in Steklo i Keramika 
(Glass and Ceramics) 13, No. 4, p. 14 (1956), an instru- 
ment for this determination, based on scattering of 
B-rays. 

The essential part of the instrument (invented by 
T. A. Savina) is illustrated in Fig. 1. The bar at the 
bottom of the figure represents the mirror, with its 
silver coating turned toward the top. This coating scatters 
B-rays emitted by the source S;, and a part of the scat- 
tered radiation penetrates through the aluminum foil 
(6 microns thick) closing chamber A into this chamber 
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and ionizes air in it. Space A is protected from direct 
radiation emanating from S, by a lead shield Pb. The 
wall of chamber C is insulated from that of chamber A, 
and the air in C is ionized by the radioactive source Sy. 
Both chambers are surrounded by the ground-connected 
screen B. Electrode d reaches through both chambers. 
The potentials of the walls of A and C can be altered in- 
dependently of each other by means of a dry-cell battery 
of 120 volts. Before the actual measurement they are so 
adjusted that electrode d is uncharged when the non- 
mirrored glass is subjected to the radiation of S,;. When 
a mirror is substituted for the uncoated glass, a charge 
forms on the electrode and is measured from time to 
time. Within a range of thicknesses, this charge is pro- 
portional to the thickness of the silver coating. 

The instrument is calibrated with mirrors of known 
silver amounts. The readings are affected by the thick- 
ness of the glass because the distance between the radi- 
ation source (S,) and the silver film varies with this 
thickness, but the effect is small within a range of dis- 
tances; in Dubrovskii’s tests the best distance was 1.8 
cm. 
Thallium 204, in the quantity corresponding to 0.013 
curie, was used as source S;. The half-life of this isotope 
is approximately 3 years, and the maximum energy of its 
B-rays is 0.77 Mev. 


Sheet Glass without a Debiteuse 


D. T. Malvilenko supplies, in Steklo i Keramika (Glass 
and Ceramics) 13, No. 12, p. 22 (1956), some data on 
the Russian technology of sheet glass with and without 
a debiteuse. 

Glass composition (a) with debiteuse SiO., 72.3 per 
cent; Al:O3, 1.6; Fe203, 0.1; CaO, 7.2; MgO, 3.4; 
Na,O 14.8; and SOs3, 0.6 per cent; without debiteuse 
SiOz, 72.5 per cent; Al,O3, 1.6; Fe203, 0.1; CaO, 7.4; 
MgO, 3.8; Na,O, 14.0; and SO; 0.6 per cent. 

Rate of withdrawal (a) with debiteuse, are 45-50, 
30-35, 20-25, and 18-20 meters/hour when the glass 
sheet is 3,4, 5, or 6 mm, thick, respectively. 


Rates (b) without debiteuse for the same thicknesses 
are 65-70, 45-50, 28-32, and 25-27 meters/hour. 


Heat expansion of fluorine-containing glasses 


V. V. Vargin and N. I. Krasotkina outlined in Steklo 
i Keramika (Glass and Ceramics) 14, No. 7, p. 8 
(1957), the causes of the cracking, during annealing, 
of two-layer glasses although the coefficients of thermal 
expansion of the two component glasses are supposed to 
be identical. 

One of these two components usually contains fluorine 
(to make the glass opaque) while the other does no’. 
Thus the authors were led to a study of the effect cf 
fiuorine on the heat expansion of silicate glasses. 

Fluorine was present in the batch either as NaoSiF cr 
as CaF,. The sand used was 99.7 per cent pure. The 
third ingredient is not specified but it was the source cf 
either NasO or K;O in the glass. The glass was mac: 
in chamotte crucibles of 1 liter capacity. The specimers 
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Fig. 1 


used for measuring heat expansion had the shape of 
rods, 100 mm. long and 5 to 6 mm. in diameter. Before 
the measurement they were heated to either 780°C or 
500°C in a muffle oven and then slowly cooled with the 
oven. 

The thermal expansion was measured in a quartz 
dilatometer. The relative error in the coefficient of 
heat expansion amounted to 1.5 per cent. 

Fig. 1 presents the relative increase in length ( Al/l) 
as a function of temperature ¢ in °C. for Na2O.3SiO2 
glasses containing fluorine. The ratio l/l is magnified 
1000 times in the sketch, since Al is expressed in mi- 
crons, and / in millimeters. The fluorine concentration 
in the glass is marked at each curve; thus curve FO 
is valid for pure Na2O.3Si0, specimens, the two F3 
curves were determined on a glass containing 3 parts F 
for 100 parts Na2O.3Si02, and so on. Two groups of 
curves are visible in the graph. The lower five curves 
were obtained on rods pretreated at 500°C, and the upper 
four curves (as well as curve FO) on rods pretreated 
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at 780°C. The pretreatment temperature, as can be seen, 
had no effect on the heat expansion of the glass free of 
fluorine but had a profound influence on the other 
glasses. 

he relative expansion /\//l was a monotonous func- 
tion of temperature for the lower group of curves; small 
additions of fluorine (3 to 9 per cent) slightly in- 
creased Al/l, while large additions (12 per cent) de- 
creased it. The upper group was characterized by a 
kink in the “/\I/I versus ¢” curves in the region of 200- 
220°C. The greater the fluorine concentration, the sharp- 
»: the kink. 

A comparison of the curves of this upper group with 
le heat expansion curve of cristobalite showed their 
-omplete agreement. Thus, formation of cristobalite 

ystals during heating of fluorine-containing glasses 

780°C was made probable. This formation was con- 
med by microscopic and X-ray examination of these 
asses, 

Heat treatment (it is not clear which) caused a rise 

the softening temperature of the glasses. This change 

as attributed to separation of sodium fluoride from 

e main body of the glass. The presence of NaF, de- 

cted also by earlier authors* was proved anew by 

eans of an X-ray analysis. 
THE GLASS INDUSTRY 34, 


No. 2, p. 82 (1953). 


The effect produced by fluorine additions depended 
cn the composition of the base glass. This is shown in 
lig. 2, analogous to Fig. 1. Each of the glasses repre- 
sented in it contained 6 parts fluorine for 100 parts 
sodium silicate, but the composition of the silicate was 
\a20.2SiO2 for the lowest, NasO.3SiO. for the middle 
curve (identical with F6 in the upper half of Fig. 1), and 
VagO.4Si02 for the top curve. All samples were heated 
to 780°C before measurement. It is seen that the “anom- 
ily” in the heat expansion curve, that is crystallization 
of cristobalite, occurs only if the ratio SiO. : NasO is 
greater than 2; in other words, it takes place only if 
ihe composition is in the silica range of the equilibrium 
diagram of the NasO - SiOz system. 
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However, cristobalite formation could be induced also 
in Na2O0.2SiO> silicates. To achieve it, 9 or 12 parts 


of fluorine must be introduced in 100 parts silicate, 


but the amount of cristobalite remained small in spite 
of the enhanced fluorine concentration. Apparently, be- 


cause of separation of NaF crystals, the amount of 


Naz2O available to neutralize SiO, was so greatly de- 
creased that the composition of the silicate was shifted 
into the silica region. 


at 
n 


BP 


Fig. 3 


The effect of fluorine on potassium silicates was very 
similar. On addition of 6 parts of fluorine, separation of 
cristobalite took place as long as the ratio Si02 : KO 
was 5 or greater, again corresponding to the extent of 
the silica region in the equilibrium diagram of the K,0- 
SiOz system. Smaller amounts of cristobalite were liber- 
ated when 9 or 12 parts fluorine were added to 100 
parts of the K,0.4SiO2 glass. 

The effect of fluorine on more complex glasses is il- 
lustrated in Fig. 3, whose abscissa again is temperature 
(in °C) and whose ordinate is the relative heat ex- 
pansion Al/l multiplied by 1000. The temperature of 
the previous heat treatment (500 or 780°C) is shown 
at the curves. The code 1 to N4 refers to four glasses 
whose composition is tabulated :— 


Glass Compositions 


ALO: CaQ K:;O Na,O' F 
70.4 3.9 6.3 5.0 14.4 8.5 parts 
76.7 3.9 _ 5.0 144 835 
76.7 — 3.9 5.0 144 85 
80.6 — — 5.0 144 85 


SiO 


It is seen that the pretreatment temperature is rvt 
important for NJ and N2 while heating N3 and N4 to 
780°C causes separation of cristobalite. Thus, if NJ is 
used to coat N3 or N4, and the two-layer glass goods 
are annealed so that the temperature rises to near 780°C, 
the two component glasses differently contract on the 
subsequent cooling, and cracking results. This conclu- 

(Continued on page 266) 
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Sometimes only competition—from other 
materials and other countries—can force a 
manufacturer to recognize that his equip- 
ment belongs in a museum and his unit costs 
wear high-button shoes. 
Fortunately, few managements need a 
crisis to remind them of the best cures for 
replacement a case of competition. They consistently in- 
vest in process and product improvements, 
and in equipment which trims unit costs to 


pays off in competitive levels. 


Because the investment yields gratifying 
bd returns, many companies regularly replace 
lower unit cost obsolete equipment with Surface Combus- 
tion lehrs, kilns, and ovens. The dependable 
productivity of these modern units is a pleas- 
ant antidote for competition. 


a 


o: RL - Sg m 


A Surface Combustion continuous lehr for 
reannealing heavy sheet glass. 


Surface Combustion Corporation 


2378 Dorr Street, Toledo 1, Ohio. In Canada: 
Surface Industrial Furnaces, Ltd., Toronto, Ont. 
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NEWS in The Glass Industry 


FRINDLE IN HAZEL-ATLAS RESEARCH POST 


Dr. William R. Prindle has been named acting general 
manager of research and development for the Hazel- 
Atlas Glass division, Continental Can Company. Prior 
to this appointment, he was manager of research. He 
criginally joined Hazel-Atlas in 1954 as assistant tech- 
: ical director of research and development. 


FHATCHER TO BUILD $3.5 MILLION PLANT 


Thatcher Glass Manufacturing Company will construct 

$3,500,000 glass container manufacturing plant in 
‘ampa, Florida, according to W. J. Green, President, 
ho states that the company is exercising its option on 
‘hirty acres of land in the Industrial Park of Hillsbor- 
ugh County. 

The plant, which will have 140 employees, will contain 
urnace building, mold shop, office, packing rooms and 
varehouses covering 170,000 sq. ft. Production will be 
pproximately 100,000,000 glass bottles a year for local 
“lorida markets. 

In addition to the proposed Tampa plant Thatcher 
has glass container manufacturing operations in Elmira, 
N.Y.; Streator, Ill.; Lawrenceburg, Ind.; and Saugus, 
Jalif., and a pressed ware glass manufacturing plant in 
Jeannette, Pa. that produces both consumer and indus- 
trial glass products. 


PROMOTED BY L-O-F 


Richard W. Kazmaier has been named special admin- 
istrative assistant to the manager, Libbey-Owens-Ford 
Glass Company, and Richard F, Myrice and William S. 
Akos have become assistant general superintendents. 
Irvin A. Willey will succeed Mr. Kazmaier as general 
superintendent. 


GCIRC OFFICES OPENED 

The Glass Container Industry Research Corporation 
(GCIRC) opened its offices in the First National Bank 
Building at New Castle, Pennsylvania, on April 1, ac- 
cording to Dr. A. L. Johnson, president and technical 
director. This research group was formed last July and 
has maintained temporary offices in New Castle since 
that time. 

In the interim, Dr. Johnson has been visiting the 
member companies throughout the United States in order 
to become more acquainted with the glass container 
industry and its problems, 

The corporation was formed for the purpose of 
engaging in glass container research on an industry- 
wide basis; it will not, states Dr. Johnson, compete with 
the existing research efforts of its eighteen member 
companies. 

GCIRC will announce its research policy and program 
to members later this month during a scheduled mem- 
bership meeting. 
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BALL BROTHERS NAMES THREE V.P.’s 
W. Russell Bone has 


been appointed vice presi- 
dent, engineering and glass 
manufacturing, Ball Broth- 
ers Company. Arthur 
Gaiser has been named 
vice president, research 
and product development, 
and G. H. McGowan, vice 
president, purchasing and 
traffic. 

Mr. Bone joined the com- 
pany in 1956 after 28 years 
with Anchor Hocking Glass 


Corporation. Mr. Gaiser W. Russell Bone 


Arthur Gaiser G. H. McGowan 


had been with Libbey-Owens-Ford Glass Company for 
13 years before his affiliation with Ball Brothers in 1955, 
and Mr. McGowan became associated with the firm in 
1952, after having been assistant general purchasing 
agent for Anchor Hocking Glass Corporation. 


ST. GOBAIN NAMES 2 DIRECTORS 
Alain du Breil, vice president-coordinator of sales, 
and James L. Williams, vice president, Window Glass 
division, have been elected directors of American-Saint 


Gobain Corp. 


NEW DYE PROCESS FOR GLASS CLOTH 

The silicones division of Union Carbide Corporation 
has a new process for dyeing fiberglass cloth. It 
involves the use of a chemically reactive silicone which 
is said to attach the dye to the glass fiber. 

This development is the result of two years of re- 
search which has been carried on by Gagliardi Research 
Corporation, Rhode Island, a consultant to Union Car- 
bide, in cooperation with J. P. Stevens & Co., Inc., a 
textile manufacturer. 

Stevens, the first licensee for the process, has been 
testing it on production equipment at its plant in Slater, 


S.C. 
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GLASS BLOWERS SYMPOSIUM 

The third annual symposium of the American Scien- 
tific Glass Blowers Society will be held on May 21, 22 
and 23 at Corning Glass Works, Corning, N. Y. 

New officers of the Society are now being elected by a 
mail ballot and will be announced and installed at the 
meeting. 

Thursday, May 21. 

4 p.m. Registration. (Hotel Lobby). 

8 p.m. Smorgasbord Dinner (Hotel). 

8:30 p.m. Annual business meeting. (Glass Center). 
Friday, May 22. 

7:30-9 am. Late Registration. (Hotel Lobby). 

9 a.m.-Noon. Technical session. (Glass Center audi- 
torium). 

Noon-l p.m. Lunch (Glass Center). 

1-4 p.m. Workshop and Exhibit (Glass Center audi- 
torium). 

4-5:30 p.m. Question & Answer Session. 

5:30-7 p.m. Cocktails. (Club Rooms, Glass Center). 


7 p.m. Banquet, (Glass Center auditorium). 
Saturday, May 23. 
Morning. Tour of Corning’s laboratory glassware plant, 


Big Flats, N. Y., and the Fallbrook plant (glass tubing). 
Noon. Luncheon. End of meeting. 

Ladies’ Program. 

9:30 a.m. Lecture (Glass Center auditorium). 
10:30-Noon. Tour of Glass Center. 

12:30-1:30. Luncheon at Hotel. 

1:30-4:30. Tour of Strathmont Museum, Elmira, N. Y. 
Bus will be supplied at Hotel. 

Speakers 

George Spindler, Bell Telephone Research Laboratories. 
Modern Techniques in the Fabrication of Glass-to-Sap- 
phire Seals. 

Jules E. Benbenek, RCA Research Laboratories. 

Modern Innovations of Glass-to-Metal Seals. 

Edgar L. Wheeler, Dept. of Chemistry, University of Cali- 
fornia. 

Designing Glass Laboratory Fractionating Columns. 
Elmer L. Jolley, development engineer, Laboratory Glass- 
ware Sales Dept., Corning Glass Works. 

Standardization of Laboratory Glassware. 


HARBISON-WALKER REFRACTORIES 
David C. Skelly, a re- 


search engineer for Har- 


bison-Walker since 1950, 
is now manager of the 
Quality Control Labora- 


tory at the company’s Hays 
works near Pittsburgh. 

In his new position he 
will set up and supervise 
manufacturing controls, 
raw materials standards 
and product testing pro- 
cedures for all of the com- 
pany’s plants. The former 
research facilities of the 





David C. Skelly 


laboratory have been centralized at the new Garber 
Research Center. 
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ASQ@C WILL HOLD CONVENTION IN MAY 

The American Society for Quality Control and its 
related National All Industry Quality Control & Produc- 
tion Exposition will hold a three day convention in 
Cleveland May 25 through 27. Over 90 speakers will 
present technical papers concerning the latest develop- 
ments in Quality Control. 





Rome F. Geller, right, receiving Albert Victor Bleininger 
Award from Richard W. Ricker, Pittsburgh section chair- 
man, during Award Dinner at Pittsburgh Athletic Asso- 
ciation on March 13, 


BLEININGER AWARD TO GELLER 

The 1959 Albert Victor Bleininger Award for dis- 
tinguished achievement in the field of ceramics was 
presented to Rome F. Geller on March 13 by the Pitts- 
burgh section of the American Ceramic Society. Mr. 
Geller retired in 1956 as chief of the porcelain and pot- 
tery section of the National Bureau of Standards. 

He joined the Bureau in 1918 as a ceramic technolo- 
gist in the Pittsburgh laboratory, later serving as chief 
of the NBS refractories section from 1925 to 1927. For 
the next three years he served as research director for 
the Abrasive Co. in Philadelphia and in 1930 returned 
to the Bureau as chief of the porcelain and pottery 
section. 

Although retired, Mr. Geller is continuing his work 
with the National Bureau of Standards by serving the 
mineral production division on a part-time basis as 
chairman of its editorial committee and as a ceramic 
consultant. 

He received his B.S. degree in chemical engineering 
from the University of Michigan in 1918 and subse- 
quently published 65 papers on refractories and white- 
wares. He holds a patent for a thoria resistor heating 
element. 

Mr. Geller, a Fellow of the American Ceramic So- 
ciety, has been a member since 1919 and has served as 
chairman of both the Refractories and White Wares 
divisions. He is also a member of the National Institute 
of Ceramic Engineers, a Fellow of the American Asso- 
ciation for the Advancement of Science and a member 
of the American Society for Testing Materials and the 
Washington Academy of Sciences. 
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RIGBY NAMED CHIEF ENGINEER 

James E. Rigby has been 
appointed chief engineer 
for American-Saint Gobain 
Corporation. He will super- 
vise all engineering activi- 
ties for the company plants 
which are located in Kings- 
port, Tenn.; Arnold, Pa.; 
Jeannette, Pa.; Okmulgee, 
Okla.; and Ellwood City, 
Pa. 

Mr. Rigby was vice presi- 
dent of engineering, Blue 
Ridge Glass Corporation, 
when it was merged with 
merican Window Glass Company in the formation of 
imerican-Saint Gobain Corporation. 


James E. Rigby 


GLASS CONTAINERS CORPORATION V.P.’s 
Paul D. Griem and Edward D. Goldstein have been 


lected executive vice president and vice president, re- 
pectively, for the Glass Containers Corporation, a sub- 
idiary of Hunt Foods and Industries. 


Paul D. Griem Edward D. Goldstein 
Mr. Griem, with the company since 1956, has served 
as general manager for the past year. 
Mr. Goldstein was a member of the legal staff of Hunt 
Foods and Industries, Inc. and last year became assistant 
general manager of the Glass Containers Corporation. 


OCF TO MOVE LABORATORIES 

Owens-Corning Fiberglas Corporation is planning to 
relocate its basic and applied research and its product 
testing laboratories, now adjoining the company’s New- 
ark, Ohio, plant, to a 150-acre area near Granville, 
Ohio. The company’s Pioneering Laboratory is in 
Granville. 

Construction of the new laboratories began April 15; 
occupancy is scheduled for late 1959. There will be 
four buildings with a total of 100,000 sq. ft. of floor 
space. 

Facilities will include a physics, chemistry, and mate- 
rials research laboratory; a glass laboratory, with space 
for basic research administration; a testing laboratory 
for thermal insulations; structural, weatherproofing 
materials and other products; and an acoustical and 
sound-testing laboratory. 
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GEN. MGR., PITTSBURGH-CORNING 
K. Frank Kenney has been appointed general manager 
of Pittsburgh Corning Corporation’s new Canadian office 
at 3333 Cavendish Boulevard, Montreal, Quebec. 
He first became associated with the company in 1954 
as a sales representative in the Boston territorial district. 


ATOM HEAT TO ELECTRICITY 

Early last month the Atomic Energy Commission 
announced that it had for the first time converted atom 
heat directly into electricity by means of a new gen- 
erating system, called a “plasma thermocouple.” In 
this system, a piece of uranium is used for one of the 
metallic elements, the other element being cesium in 
the form of gas. 

The cesium is heated to such a high temperature that 
its atoms are stripped of their electrons, thereby enter- 
ing the plasma state. Heat is provided by a standard 
type atomic reactor. 

The prototype plasma thermocouple equipment, ac- 
cording to the announcement, is an assembly of various- 
sized cylinders and tubes not much bigger than an out- 
board motor, standing about 314 ft. high. 

This plasma thermocouple system has been under de- 
velopment for three years and has been carried on by 
a five-man team headed by Dr. George M. Grover, a 
physicist. 


PYREX GLASS HEAT SHIELD 

Corning Glass Works has developed a heat shield of 
tempered Pyrex glass covered with a thin, transparent 
metallic film which is permanently bonded to the glass. 
Because heat is reflected off this thin coating, the glass 
itself does not become hot. 

Like the glass, the reflective film, 16 millionths of an 
inch thick, is resistant to abrasion and chemical attack. 


Heat shield (Corning Glass Works) of tempered Pyrex 
glass which reflects 65 per cent of infrared. A transparent 
metallic film, permanently bonded to glass, prevents it 
from becoming hot. 
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C. J. Backstrand, President, Armstrong Cork Company, 
breaking first ground during expansion ceremonies of 
Dunkirk, Indiana, plant. Looking on are, left to right: 
William Shepler, Executive Director, Commerce and In- 
dustry, for Indiana; C. S. Conrad, Jr., chief architect; 
G. A. Reinhard, Jr., Director, central engineering depart- 
ment; W. W. Pedrick, production manager; R. H. Hetzel, 
assistant general manager and general sales manager, glass 
and closure division; Dunkirk Mayor Richard Overmyer; 
and R. M. Ulmer, assistant general sales manager. 


CHRYSLER TO MAKE GLASS 

The Chrysler Corporation is planning to begin manu- 
facture of its own glass early in 1960, according to 
L. L. Colbert, president, with the aim of eventually 
producing about half of the windshields, windows, and 
head and tail light lenses for its cars and trucks. 

The company will manufacture this glass in a recon- 
verted stamping plant in Detroit; reconversion cost is 
expected to be several million dollars. Glass fabricating 
machinery will be installed, beginning next month. 


TWO NEW DIRECTORS FOR 
SYLVANIA-CORNING 
Robert E. Lewis and Charles D. LaFollette have been 
elected directors of Sylvania-Corning Nuclear Corpora- 
tion. The company is under the joint ownership of 
Sylvania Electric Products, Inc. and Corning Glass 


Works. 


Charles D. LaFollette Robert E. Lewis 


Before his election as president of Sylvania, last Decem- 
ber, Mr. Lewis was senior vice president of the firm 
and President of the company’s Argus Camera division. 

Mr. LaFollette is financial vice president and a director 
of Corning. 
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ARMSTRONG EXPANDS DUNKIRK, IND., PLANT 

Armstrong Cork Company began expansion of its 
Dunkirk, Indiana, glass container plant on March 20 
with an official welcome from Mayor Richard Overmyer 
and William Shepler, Executive Director of Commerce 
and Industry for the State of Indiana. C. J. Backstrand, 
Armstrong President, turned the first spadeful of earth 
to mark the official beginning of this expansion program 
which will ultimately increase the plant’s capacity by 50 
per cent and raise employment from 800 to about 1,000. 
In addition to food, wine and liquor containers, the 
plant has added the manufacture of containers for the 
drug, pharmaceutical and chemical fields; beer and cay- 
bonated beverages; toiletries and cosmetics; and housc- 
hold and industrial products. 

Other Armstrong representatives attending the cere- 
mony were R. H. Hetzel, assistant general manager an‘ 
general sales manager of the glass and closure division: 
W. W. Pedrick, division production manager; R. M. 
Ulmer, assistant general sales manager; G. A. Reinhar< 
Jr., director, central engineering department; E. L. 
Dryer, chief project engineer, glass and closure division: 
C. S. Conrad, Jr., chief architect and V. L. Ritter, man- 
ager of the Dunkirk plant. 


CARBORUNDUM PROMOTIONS 

Bruce Walker, product engineering manager of Cana 
dian Carborundum, has been promoted to manager o 
the new technical branch of the Electro Minerals division, 
Niagara Falls, N.Y. Joseph Forrester, Jr., product engi- 
neering manager of that division, has become assistant 
to the general manager. 

The new branch at Niagara Falls will be the head- 
quarters for all electric furnace activities of Carborundum 
and its subsidiaries throughout the world. All research 
development will be supervised from this office, which 
contains product development, quality control and engi- 
neering design departments. 


’ 


THREE TRANSFERRED AT J-M’s 
CORONA, CALIF., PLANT 


John A. Morgan, formerly vice president of Johns- 
Manville Fiber Glass Inc., and general manager of the 
Corona, Calif., plant has been transferred to the plant’s 
Johns-Manville Sales Corporation as manager of Pacific 
Coast aviation sales. Eugene Sinnett, who was manager 
of the Corrulux Division of Libbey-Owens-Ford Glass 
Fibers Company which merged with J-M December 31, 
has become the new Corona plant manager. Leon McDuff, 
who has been plant manager since production began 
in September, 1958, has been named superintendent of 
aircraft operations. 

The transfers resulted from the increasing demand for 
development of special insulations for space age vehicles 
such as jet aircraft, rockets, missiles and _ satellites. 
The Corona operations provide fiber glass insulation 
components for military and commercial jet aircraft. 

Mr. Morgan and Mr. McDuff will coordinate sales 
with increased activity in product development, engi- 
neering and production of new aircraft insulation com- 
ponents. Mr. Sinnett will handle production of fiber 
glass industrial and building insulations. 
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Supplying soda ash to meet the full requirements of 


system of fast, dependable service, West End has geared 
western glass container producers has full-time pri- 


its progressive expansion specifically to the changing 
ority at West End. From our first commercial manu- 


needs of this dynamic industry. It is only from the 
facture in 1929 for a pioneer western glass container 


sound, functional base unique with West End that long- 
plant to today’s large-scale production incorporating 


range dependability and realistic economy can be as- 
precise quality controls, ample storage and a unique sured. 
Coarse Dense Glassmakers’ containing 1% Na2B407 


also 58% Coarse Granular 


WEST END CHEMICAL COMPANY - EXECUTIVE OFFICES: 1956 WEBSTER, OAKLAND 12, CALIF. - PLANT: WESTEND, CALIF. 


® 
DIVISION OF Stauffer STAUFFER CHEMICAL COMPANY 
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Inventions and Inventors 


Annealing and Tempering 


Method of applying a film comprising chromium oxide 
on a glass surface. Patent No. 2,859,131. Filed Decem- 
ber 13, 1955. Issued November 4, 1958. No sheets of 
drawings; none reproduced, Assigned to Libbey-Owens- 
Ford Glass Company by George B. Watkins and Lazarus 
D. Thomas. 

In the preferred method of applying the film to a 
glass sheet, the sheet is passed into and through a tunnel- 
type furnace within which it is heated to substantially its 
point of softening. After the sheet of glass has reached 
the required teinperature, it is conveyed from the furnace 
and brought into filming position where it is uniformly 
sprayed over its surface with the filming liquid contain- 
ing an oxygenated chromium compound. 

A solution consisting of 11 per cent by volume of 
chromyl chloride and 89 per cent glacial acetic acid 
is prepared for use as a spraying solution. A clean 
glass plate 6” x 6” x 14” is heated to 1300°F., and the 
chromyl chloride solution sprayed thereon at that tem- 
perature. A high reflecting film of yellow color is formed, 
and it is found that the film is very resistant to reduc- 
ing agents and cannot be reduced with a hydrogen flame. 

Chromium oxide films have been used to form a base 
layer for the application of metal films such as gold. 
Also, chromium oxide films may be applied as a pro- 
tective layer of other films such as tin oxide film. It has 
a further advantage of having a high resistance and 
serves to provide some insulation as well as protection 
to an electrically conducting film such as tin oxide. 

There were 3 claims and the following references cited 
in this patent. 


United States Patents 
2,617,741, Lytle, Nov. 21, 1952; 2,689,803, Acker- 
man, Sept. 21, 1954; and 2,564,707, Mochel, Aug. 21, 
1955. 


Feeding and Forming 


Apparatus for molding and reshaping glass parts. Patent 
No. 2,827,737. Filed April 19, 1955. Issued March 25, 
1958. No sheets of drawings; none reproduced, Assigned 
to Owens-Illinois Glass Company by Alfred D. Pinotti. 

The invention is of utility in the art of molding and 
shaping the face plates of picture tubes such as used 
in television. Such face plates, particularly those used 
in color television, must have their curved faces shaped 
with great accuracy. 

There is provided, in combination with the usual press 
plunger of the molding machine, a secondary or reshap- 
ing plunger which may have a molding surface of the 
same shape and curvature as that of the primary press 
plunger. This secondary plunger is projected into the 
mold immediately or shortly after the primary plunger 
has been withdrawn and serves to reshape the glass which 
has been previously pressed by the main press plunger, 
thereby correcting any irregularity or deviation from 


256 


the desired design so that the molded surface of the 
article conforms exactly to that of the mold. 

The reshaping plunger operates to eliminate any ir- 
regularities due to flowing of the glass, caused by suc- 
tion or sticking of the glass as the press plunger is with- 
drawn, or from any other cause, and thereby restoves 
the glass to its desired shape. The reshaping plunger 
operates when the glass has cooled down to a level at 
which the viscosity of the glass is high enough to p-e- 
vent further flow or distortion of the glass. The inventin 
further provides means for electrically heating the ~e- 
shaping plunger to any desired temperature and ‘or 
thermostatically controlling the temperature and ma »- 
taining it within a fixed temperature range to preve.xt 
checking or undue chilling of the glass. 

There were 3 claims and the following references cited 
in this patent. 


United States Patents 
588,173, Pitt, Aug. 17, 1897; 1,134,200, Heupel, Ayr. 
6, 1915; 1,343,987, Stewart, June 22, 1920; 1,640,442, 
De Jong, Aug. 30, 1927; 2,410,616, Webb, Nov. 5, 
1946; 2,419,763, Cassell, Apr. 29, 1947; and 2,419,761, 
Cassell, Apr. 29, 1947. 


Apparatus for feeding glass composition to glass meltii g 
furnaces. Patent No. 2,829,784. Filed May 18, 1955, 1s- 
sued April 8, 1958. No sheets of drawings; none r- 
produced. Assigned to Union des Verreries Mecaniqu’s 
Belges S. A. by Georges Henry and Edgard Brichard. 

This invention relates to new and useful improvemen s 
in apparatus for feeding vitrifiable charge materials to 
glass-making furnaces and more particularly to an ap- 
paratus whereby the charge materials are fed in a con- 
tinuous layer of controlled thickness from a forebay ex- 
tension at the side of the furnace into the melting tank 
proper. 

It has been found that it is possible to establish an 
inward flow of the glass immediately adjacent to the 
surface of the melt in the feeding zone or forebay, cou- 
trary to the normal tendency for outward flow of glass 
in the surface portions thereof. This is possible pro- 
vided a tractive force is applied to the glass in such sur- 
face portions and that such force is continually main- 
tained in an advancing direction toward the melting 
chamber inlet. The melting of the charge materials is ac- 
celerated and the product obtained is more homogeneous 
when the charge materials are placed on the surface of the 
body of molten glass in a very thin, uniform and con- 
tinuous layer with a corresponding increase in its hori- 
zontal expanse on the molten glass. This is uniquely ac- 
complished by a refractory rotable feeding cylinder car- 
rying radially extending feeding blades. 

An object is to provide an apparatus for continuous 
feeding of charge materials in a controlled thin layer 
onto the molten glass surface of a forebay extension o! 
dog house of a glass furnace. Apparatus is set up that 
continually moves the charge materials in the form of a 
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uniform, relatively thin layer, toward and into the melt- 
ing chamber of the furnace. 

The feeding apparatus overcomes the normal tendency 
for the surface portions of the molten glass in the fore- 
bay extension to flow outwardly away from the furnace 
and the fresh charge materials are fed either continually 
or in regulated increments onto the molten glass surface 
whi'e the glass in such surface portions is traveling in- 
war ly towards the furnace and, due to its increased vis- 
cosi'y in such portions, acts as a carrier for the charge 
mat-rials, 

There were 8 claims and the following references cited 
in t \is patent. 


United States Patents 
1 623,057, Kingsley, Apr. 5, 1927; 1,822,705, Mam- 
bourg, Sept. 8, 1931; 1,916,262, Good, July 4, 1933; 
anc 2,212,358, Weekley, Aug. 20, 1940. 


Fu -naces 


Me hod of, and furnace for, melting or refining glass. 
Paient No. 2,863,932. Filed November 6, 1956. Issued 
De ember 9, 1958. No sheets of drawings; none repro- 
duced. Assigned to Elemelt Limited by Philip Anthony 
Meunsell Gell and Douglas Graeme Hann. 

Glass is melted by the passage through the melt of an 
ele tric current while the melt is contained in a furnace 
chember. Glass batch materials in the form of powdered 
or divided solids are fed onto the upper surface of the 
met to form a heat conserving batch crust extending 
over substantially the whole of the upper surface, leaving 
ony a relatively narrow margin at the boundaries of 
this surface. In this margin the surface layers consist of 
molten or partly molten glass with not more than a thin 
layer, if any, of the batch materials in solid form. 

‘he batch crust, therefore, as a whole floats freely 
on the surface of the melt and is not significantly im- 
peded in rising or falling through contact of the walls 
of the furnace chamber with the surface of the melt, if 
the level thereof fluctuates. 

The glass in the margin may be maintained in the 
molten or partly molten state by creating in the space 
above such margin a local temperature environment 
which is higher than that maintained above the batch 
crust. 

There were 8 claims and the following references cited 
in this patent. 


United States Patents 
972,778, Sauvageon, Oct. 11, 1910; 1,201,664, Wil- 
liams, Oct. 17, 1916; 1,880,540, Wadman, Oct. 11, 1932: 
2.263,848, Keaney, Nov. 25, 1941; 2,281,408, Borel, 
Apr. 28, 1942; and 2,636,913, Lambert, Apr. 28, 1953. 


Glass Compositions 
Potassium-fluorine glasses. Patent No. 2,840,481. Filed 
February 27, 1952. Issued June 24, 1958. No sheets of 
drawings; none reproduced. Assigned to Pennsalt Chem- 
icals Corporation by Isadore Mockrin and William J. 
Knapp. 

This invention relates to novel potassium-fluorine 
giasses and methods of making the same and to im- 
proved enamel compositions suitable for forming pro- 
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tective and decorative coatings on aluminum and alumi- 
num base metals. 

The preferred glasses are those having relatively low 
fusion temperatures and from which would generally 
be prepared enamel frits. These preferred glasses gen- 
erally contain on a calculated oxide basis 17 to 23 per 
cent K,0; 11 to 38 per cent SIQ.; 5 to 33 per cent 
Al,O3; 2 to 43 per cent BzO3; and 21 to 28 per cent 
fluorine, the weight ratio of fluorine to potassium oxide 
being within the range of about 1.0 to 1.4. 

Glasses of the following table list some of the glass 
compositions together with their fusion temperatures. 
The calculated glass compositions are given on a weight 
basis. The fusion temperatures were obtained by the 
fusion block method. 


1 2 3 4 5 6 7 3 
F 24.2 23.0 : 212 23.6 222 234 189 
K.O 173 174 75 28 22 13 Bs 
AleOs 14.2 143 184 1440 193 158 16.1 
SiO. 33.4 27.6 ‘ 28.8 30.3 342 
B20; J 4.1 6.2 6.4 6.8 4.6 
ZnO 2 — . — 

BaO 7.9 . ~_ _ 

TiO. - — 

P20; 

PbO - 4, — 

Cl . _ — 2.1 

Sb:0; - — - — 

Fusion 
Temp., °C 640 730 


660 550 


A. L. 


A. Andrews, 
Illinois, 1935. 


There were 7 claims and 11 references. 


Enamels, p. 331, The Twin City Printing Co., Champaign, 


Glass Wool and Fiber 

Process for producing superfine glass fibers. Fig. 1. Pat- 
ent No. 2,814,832. Filed May 4, 1953. Issued December 
3, 1957. One sheet of drawings. Assigned to Gustin-Ba- 
con Manufacturing Company by Joseph F. Stephens. 

This invention relates to improvements in the pro- 
duction of superfine glass fibers. 

In operation the molten glass is brought to proper 
flowable temperature and the level of the melt is raised 
until it overflows the standpipe or blast tube 73 in a thin 
film-like stream. See Fig. 1. Hot combustion gas pro- 
duced by burning fuel, preferably fuel gas, at the burner 
in the lower end of the standpipe or tube 13 passes 
upwardly through the tube at relatively high velocity 
disintegrating the melt which overflows the top of the 
tube and shredding the annular film into fine glass fibers. 

A hood 16 is located adjacent the glass tank or glass- 
containing vessel with an inlet opening positioned to re- 
ceive the glass fibers discharged from the top of the 
tube. An air blast jetted horizontally into the path of 
the fibers through tube 18 directs the fibers from the top 
of tube 13 into the hood 16 through the open inlet in the 
side of the hood. 

Located in the bottom of the hood is an endless trav- 
eling belt 17 upon which the fibers accumulate in the 
form of a mat. A binder material is supplied to the fibers 
in the hood through a nozzle pipe 19 and nozzle 19a, the 
binder being supplied and intimately intermingled with 
the fibers as they pass through the hood and are depos- 
ited upon the traveling support of foraminous belt 17. 
In this operation a dry binder may be used in place of a 
liquid binder to bond the fibers together in the form of 

(Continued on page 272) 
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Research Digest 


Silicones in Glass Container Manufacture 
© THE GLASS CONTAINER INDUSTRY is now undergoing a 
transitional process in replacing the traditional paraffin 
oil or other organic-forming lubricants with water base 
materials. Foremost among the water-base materials are 
silicone emulsions. The emulsions of silicone oil are 
used diluted to low concentration in water to furnish 
excellent lubrication of shear blades, delivery equipment, 
and blank molds. 

Several successful blank mold spray systems for various 
types of forming machinery are now in use. These are 
briefly described by J. A. Stapp in the February, 1959, 
issue of The Ceramic Bulletin. 

There are two types of emulsion now being used in the 
glass industry. Type I is an oil-in-water emulsion con- 
taining 35 weight per cent dimethylpolysiloxane fluid. 
The balance of the emulsion is made up of water and 
emulsifying agents. Type II is the same as Type I, but 
colloidal graphite has been added. Which type of emul- 
sion is used depends upon the individual plant. The 
trend is somewhat away from graphited emulsions be- 
cause of their inherently less desirable features. Graph- 
ited emulsions are more likely to contribute build-up and 
cause nozzle clogging than the nongraphited silicone 
emulsion. 

The silicone emulsions offered, both Type I and Type 
II, have excellent stability and are easy to store and 
handle. The emulsions, as supplied, represent as much 
as 70 to 200 times their volume in diluted, ready-to-use 
lubricant. The emulsions are stable to freezing, thaw- 
ing, heating, pumping, as well as to alkali, acid, and hard 
water. 

The base silicone structure consists of a linear difunc- 
tional molecule containing a backbone of Si-O-Si groups, 
similar to glass, with methyl groups satisfying all re- 
maining silicon atom valence bonds. The viscosity of 
the dimethylpolysiloxane fluid used is normally about 350 
centistokes. The silicone fluid is characterized by good 
heat stability, oxidation resistance, water repellency, low 
surface tension, and good lubricity for glass against cast 
iron. 

The shear blades of all types of gob feeders can be 
lubricated with dilute silicone emulsion.. The water in 
the emulsion affords excellent cooling, and the residual 
silicone oil film on the blades provides good lubrication. 
Tests have shown that silicones greatly increase shear 
blade life. Type I silicone emulsion is effective at a 
dilution of from 70 to 200 parts with water. Usually the 
200:1 dilution is used for reasons of economy. 

Silicone emulsion Type I is also widely used on de- 
livery equipment of both single and double gob Hartford 
Empire I-S machines, and on “offset” delivery of Miller 
JP and Lynch 10 machines. The superior lubricity im- 
parted by the silicone permits use of the correct size 
funnel for the gob. 

The advantages of silicone over paraffin oil are: 
faster gob speed, no smoke, decreased dirt pickup by the 
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gob, cleaner equipment, and lower cost. The advantages 
of silicone over “dry” delivery are essentially the same 
except that the “dry” delivery is also smokeless. 

The silicone is used by two different methods on deliy- 
ery equipment. In the first method, the silicone is di- 
luted with 66 parts of water. In this instance, no blank 
spray is used since sufficient silicone is picked up by the 
gob to aid blank loading. 

The second method by which the silicone emulsion is 
used on delivery consists of spraying a 200:1 dilut on. 
In this case, blank mold spray is also used. In either 
method of use, it is found advisable to use a generous 
spray to obtain optimum results. 

The silicone emulsion seems to work equally well on 
either cast iron or steel delivery equipment. 

Either Type I or Type II emulsion is used on blenk 
molds. For this usage, the dilution most generally used 
is 80:1. The benefits derived from the silicone are: good 
blank loading, efficient blank cooling, cleaner melds 
(less black specks on the ware), less frequent mold 
changes, and decreased swabbing. To obtain these bene- 
fits to the maximum, however, it is necessary to apply 
the silicone emulsion evenly to all surfaces of the blank. 
The only way to do this is with a finely atomized spray. 

An important advance in blank mold lubrication has 
been the recent availability of a spray kit to adapt a 
Hartford Empire I-S machine for silicone blank spray 
economically and quickly. The spray devices are moun'ed 
on the invert post and consist of a double swivel nozzle. 

Two holes are drilled and tapped in the front of the 
invert post for mounting the spray device. The spray 
nozzles are attached to a slotted bracket which is attached 
to the invert post with two cap screws. The nozzles 
can be swiveled laterally to direct the spray pattern 
properly, and the whole assembly can be moved up and 
down to position. 

The nozzles are pneumatic atomizing types and have 
a flat spray pattern which fans out to cover the blank 
mold surface from top to bottom. The spread of the 
spray is sufficient to cover all sizes of blank molds 
normally encountered. 

The atomization air for each nozzle is obtained from 
a manifold line run across the machine. The air is 
timed from Alley 17 on the timing drum. The timed 
air serves to actuate an air-operated valve which sup- 
plies air to the nozzle from the manifold. This method 
of air supply permits the use of higher pressure air 
than is normally used to operate the machine. 

The dilute silicone emulsion is fed to each nozzle 
from a manifold line installed on the bed of the machine. 
Gravity feed is used through a liquid level valve or 
carburetor set just below the level of the nozzle openings. 
This liquid level valve prevents leaking of silicone solu- 
tion between spray cycles. 

This system gives excellent results on blow-and-blow, 
and also on press-and-blow processes where coverage of 


(Continued on page 264) 
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Electrodes are joined 
by threaded ends to 
provide maximum use 


for electric melting... 


here's what they cost: 
Based on actual operational costs covering a production 
of 16,027 tons of flint glass over a period of several 


months, electrode cost amounted to only 21% cents per ton! 


here's what you get: 


1. Increased production (10 to 30%) 
2. Longer furnace wall life 


3. Improved glass quality 





FANSTEEL ELECTRODES CAN BE INSTALLED 
WITHOUT FURNACE SHUT-DOWN ... 

are 99.9% pure, give off a colorless oxide, have 
high thermal and electrical conductivity, 

and high temperature strength. Write for 


more complete information. 











Current Statistical Position of Glass 


Employment and payrolls: Employment in the glass 
industry during February 1959, was as follows: Flat 
Glass: a preliminary figure of 20,700 for February, 1959, 
indicates an increase of 4.2 per cent over the adjusted 
figure of 19,900 reported for January, 1959. Glass and 
Glassware, Pressed and Blown: an increase of 2.1 per 
per cent is shown by the preliminary figure of 80,700 
reported for February, 1959, when compared with the 
adjusted figure of 79,000 reported for January, 1959. 
Glass Products Made of Purchased Glass: the preliminary 





GLASS CONTAINER SHIPMENTS 
(All Figures in Gross) 
Narrow Neck Containers 


March, 1959 
Food . 
Medicinal and Health Supplies 
Chemical, Household and Industrial 
Toiletries and Cosmetics 
Beverage, Returnable 
Beverage, Non-returnable 
Beer, Returnable 
Beer, Non-returnable 
Liquor 
Wine 


Sub-total (Narrow) 7,562,000 


Wide Mouth Containers 


Food . —— 
Medicinal and Health Supplies . 
Chemical, Household and Industrial 
Toiletries and Cosmetics . 
Packers’ Tumblers . 

Dairy Products 


*3,342,000 
387,000 
166,000 
303,000 
136,000 

33,000 
* 4,367,000 

11,929,000 

196,000 


Sub-total (Wide) 
Total Domestic 
Export Shipments 


TOTAL SHIPMENTS *12,125,000 


*This figure includes Fruit Jars and Jelly Glasses. 





GLASS CONTAINER PRODUCTION 
AND INVENTORY 


(All Figures in Gross) 


Production Stocks 
Food, Medicinal and March 1959 March 1959 
Health Supplies; Chemi- 
cal, Household and In- 
dustrial; Toiletries and 
Cosmetics 


Narrow 
Neck 4,645,000 6,435,000 
Wide 
Mouth *4,407,000 
926,000 
112,000 
289,000 
693,000 
869,000 
387,000 
164,000 
26,000 


6,210,000 
2,140,000 
248,000 
685,000 
1,013,000 
1,393,000 
779,000 
348,000 
90,000 


*19,341,000 


Beverage, Returnable 
Beverage, Non-returnable 
Beer, Returnable .... 
Beer, Non-returnable . 


Packers’ Tumblers — 
Dairy Products 


TOTAL *12,518,000 
*This figure includes Fruit Jars and Jelly Glasses. 
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figure of 14,700 given for February, 1959 is an increase 
of 2.1 per cent over the adjusted figure of 14,400 re- 
ported for January, 1959. ' 

Payrolls in the glass industry during February, 1959, 
were as follows: Flat Glass: An increase of 7.8 per cent 
is shown in the preliminary $12,718,481.58 given ‘or 
February, 1959, when compared with January’s adjusted 
$11,791,501.23. Glass and Glassware, Pressed and Blown: 
An increase of 4.1 per cent is shown in the preliminery 
$30,693,504.72 reported for February, 1959, when com- 
pared with the previous month’s adjusted $29,476,055. ’7. 
Glass Products Made of Purchased Glass: a preliminery 
figure of $4,638,914.13 was reported for February, 
1959. This is an increase of 1.9 per cent when compared 
with the adjusted figure of $4,547,986.13 for Janua-y, 
1959. 


Glass container production: production based 1n 
figures released by the Bureau of the Census, Indusiry 
Division, was 12,518,000 gross during March, 1959. Tois 
is an increase of 0.1 per cent over the previous montl.’s 
production figure (revised) 11,416,000 gross. Duri.g 
March, 1958, glass container production was 12,140,000 
gross, or 3.1 per cent under the March 1959, figure. At 
the end of the first three months of 1959, glass container 
manufacturers have produced a preliminary total of 
35,438,000 gross. This is 2.3 per cent more than tie 
34,634,000 gross produced during the same period :n 
1958. 

Shipments of glass containers during March, 195), 
came to 12,125,000 gross, an increase of 15.4 per cent 
over February, 1959, which totaled (revised) 10,510,000 
gross. Shipments during March, 1958, amounted to 11.- 
181,000 or 9.4 per cent less than March, 1959. At the 
end of the first three months of 1959, shipments have 
reached a preliminary total of 33,844,000 gross, which 
is 3.5 per cent more than the 32,706,000 gross shipped 
during the same period the previous year. 

Stocks on hand at the end of March, 1959, came to 
19,341,000 gross. This is 2.1 per cent more than the 
18,938,000 gross on hand at the end of February, 1959, 
and 1.6 per cent more than the 19,035,000 gross on hand 
at the end of March, 1958. 


RE-ELECTION OF CORNING OFFICERS 

William C. Decker was re-elected president of Corning 
Glass Works and Charles D. LaFollette and Amory 
Houghton, Jr. were re-elected financial vice president and 
staff vice president respectively, at the stockholder’s 
meetings in Corning Glass Center. 

All officers and directors of the company were re- 
elected. The vice presidents included were: Dr. William 
H. Armistead, Paul T. Clark, John L. Hanigan, Dr. John 
F. G, Hicks, Norman J. Vang, R. Lee Waterman and 
Arthur W. Weber. Other officers were: Frederick H. 
Knight, secretary; Thomas Waaland, treasurer; John L 
Ward, controller; Henry H. Sayles and William W. Sin- 
claire, assistant secretaries; C. Henry Kruidenier, assist 
ant treasurer, and Robert W. Foster, assistant controller. 
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REFRACTORIES DIVISION H. K. PORTER COMPANY, INC. 
PORTER BUILDING PITTSBURGH 19, PA. 


USE THIS COUPON 


Yes, I would like my copy of the new “Basic Refractories-Brick and Specialties” 
to learn more about 


—Bulletin 71, right away. 




















Tease 

O re. Porter's new line of oes 
1959, hasic refractory products. Title 
cant Address. 
1 for City 
usted 


own: from the New Pascagoula Works... 
my F PORTER BASIC REFRACTORY PRODUCTS 
S.78 Her : is a new full line of Basic Refractory products. . . This comprehensive line is being produced at the new 
incry BAS‘C REFRACTORY BRICK in Chrome Magnesite, Porter Pascagoula Works . . . modern, fully integrated 
uary, Ma: nesite Chrome and Periclase—burned and chemi- sea-water periclase and brick facilities for the exclusive 
yared call - bonded in both metal clad and plain categories. And | production of basic refractories. 
ua’y, BAS [C REFRACTORY SPECIALTIES: Plastics, Castables,  Forinformation about this dependable, new source of supply, 
Gu: mixes, Ramming mixes and Air-set mortars. Product _— shipments, prices or assistance on any basic refractories 
Bu! etin 71—‘“‘Basic Refractories-Brick and Specialties’ problem, write: Refractories Division, H. K. Porter Company, 
d on giv; complete descriptions and application suggestions. Inc., Porter Building, Pittsburgh 19, Pa. 
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and REFRACTORIES DIVISION H.K.PORTER COMPANY, INC. 


n L 

Sin- HERE'S HOW PORTER SERVES INDUSTRY: with Rubber and Friction Products— THERMOID DIVISION ; Electrical Equipment—DELTA-STAR ELECTRIC DIVISION, NATIONAL ELECTRIC 
P DIVISION; Copper and Alloys—RIVERSIDE-ALLOY METAL DIVISION; Refractories—REFRACTORIES DIVISION; Electric Furnace Steel—CONNORS STEEL DIVISION, VULCAN-KIDD 

sist STEEL DIVISION; Fabricated Products—DISSTON DIVISION, FORGE AND FITTINGS DIVISION, LESCHEN WIRE ROPE DIVISION, MOULDINGS DIVISION; and in Canada, Refractories, 

ller. “Disston Tools”, “Federal” Wires and Cables, ““Nepcoduct” systems—H. K. PORTER COMPANY (CANADA) LTD. 
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New Equipment and Supplies 


OPTICAL PYROMETER 

Epic, Inc., 154 Nassau St., New York 
City, has announced a new model of 
its optical pyrometer which combines 
all mechanical and optical parts within 
a telescope-type housing. 

The instrument can be supplied with 
single, double and triple range for 
temperatures up to 5430°F. In read- 
ing the temperature on an 8-inch ring 
scale, the operator adjusts the elyptical 
floating luminous index mark 
luminosity comparison until it 
appears. 


for 


dis- 


HIGH-TEMPERATURE 
LUBRICANT 

E. F. Houghton & Co., Philadelphia, 
Pa., has a new industrial high-tem- 
perature lubricant called Hi-Temp 
2409. Although it was developed for 
general industrial use, the manufac- 
turer suggests its application as a kiln 
car lubricant. 


HF-RESISTANT GLASS 

American Optical Company, South- 
bridge, Mass., has developed, on a lab- 
oratory basis only, a non-silica hydro- 
fluoric acid resistant glass with the fol- 
lowing properties: 


Index of Refraction 
Thermal Expansion (20°-528°C) 


PYROCERAM BEARINGS 
Corning Glass Works has introduced 
journal bearings made of Pyroceram. 
They are capable of operating under 
highly corrosive conditions, since Pyro- 
ceram will neither contaminate nor be 
affected by most chemical fluids. 


AIR-OPERATED PUMP 

Binks Manufacturing Company, Chi- 
cago, has developed an air-operated, 
reciprocating type stainless steel pump. 
Called the 


for. pumping and transferring materials 


“Pogo SS”, it is designed 


direct from 55-gallon containers to the 
point of application. 


BATCH FEEDER 


Syntron Company, Homer City, 
Penna., has a new Weigh-Feeder ma- 
for controlled 
feeding of dry chemicals and other 


bulk materials. 


chine electronically 
It provides continuous 
volume feeding at any rate between 3 
and 300 pounds per hour. 


weighed batch of material is 


loaded into the machine’s 9 cu. ft. 
stainless steel hopper which is mounted 
on-a beam-type hopper scale. The 
material is metered from the hopper 
discharge by an electromagnetic vibrat- 
ing feeder which is electronically con- 
trolled by the weight of the material 
in the hopper. 


1.52 
7.0 x 10-*/°C 


LAMINATING SAFETY GLASS 

J. P. Devine Manufacturing Com- 
pany, Pittsburgh, Pa., has a fully auto- 
matic bonding autoclave system for 
laminating the safety glass used in 
some types of supersonic aircraft. ‘he 
glass, which is laminated in heeted 
oil under a fully automatic cycle con- 
trol, may be bonded at temperatures 
up to 500° F. and pressures up to 
500 Ibs. per sq. in. 


GLASS COLORS 

Pemco Corporation, Baltimore, Md., 
has a new line of low-temperature, vit- 
rifiable glass colors especially designed 
for ceramic labels or decorations on 
glass containers, The colors are re- 
sistant to attack by acids and alk:lis 
and are available in powder form, ther- 
moplastic medium or _ conventio al 
screening oils. 


MOLD LUBRICATION 

Joseph Dixon Crucible Compai y, 
Jersey City, N.J., has developed “Sius- 
pension 10,” said to be the first hi; h- 
quality, high-purity, finely stabilized ra- 
tural colloidal graphite ever produced 
in the field of solid lubricants. Devel- 
oped for high temperature work, tie 
colloidal graphite has practical appli- 
cations, according to the company, in 
glass mold lubrication. 


CATALOGS RECEIVED 

Owens-Illinois Glass Company, To- 
ledo, Ohio, has published a manual 
designed to help the scientist, engineer 
and technician organize and write a 
technical report. The manual has been 
written by Dr. Harry H. Holscher, 
technical assistant to the director of 
research and is available without 
charge. The primary purpose of the 
manual is to explain to a scientist or 
engineer how to convey the findings of 
his work so it can be understood by 
others. 


Hazel-Atlas Glass division, Continen- 


Soft. Temp. (Bur. Std. Dilatometer) 
Trans. Temp. (Bur. Std. Dilatometer) 
Water Solubility * (8 hours) 

Wt. Loss 10% HCL (10 minutes) 0.0 mg/cm? /hr. 
Wt. Loss 48% HF (1 hour) 0.1 mg/cm? /hr. 


*A powdered sample (through 100 mesh on 200 mesh screen) was suspended in distilled boiling water 
for 8 hours; the water solution was filtered, the filtrate dried, the residue weighed and the percent weight 
loss was ealculated. By means of this same test ordinary soda lime glasses, by comparison, usually show 
a weight loss of about 2 per cent. 


617°C 
564°C 
0.8 per cent 


tal Can Company, has published a new 
booklet, “Imagination in Glass,” which 
provides information on the new Ad- 
vance Styling and Design Center which 
has been set up at 15th and Jaco) 
Streets, Wheeling, West Virginia. 
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QUAILIFIPY 


JOIN TIROIL 


S‘arts with a Smith Tilter! 


H 
é 
4 
& 
5 
. 


4 Mage 


‘Veco 


Quality control starts in your batch house with an inti- 
mate mix. After the batch is through the mixer, it’s too 
late to add quality! A Smith Tilter, with its cross- 
current, braiding action, gives the most intimate mix 
you can get .. . and without the slightest segregation! 

The entire unit is completely dust sealed throughout 


the charging, mixing, and discharging cycle . . . insures 
cleanliness, eliminates dust hazards. The tilt cylinder 
operates on 35-80 Ibs. air pressure, can easily use your 
present plant pressure. Sizes 30, 40, 60, 90, and 120 
cu. ft. batch... we'll gladly supply additional technical 
data and performance figures upon request. 


THE a A Ras SMITH COMPANY « Milwaukee 1, Wisconsin « Lufkin, Texas 
Affiliated with Essick Manufacturing Company, Los Angeles, Calif. 
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A9-4081 
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NEW BOOKS 


Technisch-Wissenschaftiche Abhanlmgen der Osram- 
Gesellschaft, Edited by Dr. phil Wilfried Meyer, Spring- 
er-Verlag, Berlin, Géttingen, Heidelberg. Volume 7; 
406 pages (1958). $10.25 


Since the early twenties when G. Gehlhoff and his 
associates made their classical contributions to glass tech- 
nology, the laboratories and glass plants of the Osram 
Gesellschaft have steadily contributed to our knowledge 
concerning glass and high-temperature chemistry. This 
latest publication of the scientific contributions of Osram 
is concerned primarily with the physics of gas discharge 
lamps, phosphors and semi-conductors. However, true to 
tradition, the work contains contributions in the fields 
of glass technology and basic research on glass. 

M. Thomas describes his experience with glass tanks, 
in particular their response to changes in glass composi- 
tion. If the new glass has melting properties and a 
density which are not very different from the old glass 
the time necessary to make the change depends primarily 
on the surface tension of the glasses. Glasses which have 
different surface tensions are difficult to homogenize. 

A mysterious occurrence of blisters in a continuous 
tank was caused by the differences in the temperature 
of the air during day and night hours. At night the cooler 
air introduced sufficient oxygen for keeping the tank 
atmosphere oxidizing. In the warm hours of the day 
the combustion was not complete and the furnace at- 
mosphere reduced sulfate in the finished glass and pro- 








As a special service to readers of THE GLASS 
INDUSTRY, a Book Department has been estab- 
lished. You may now order all technical books 
on glass and related fields by writing to: 


BOOK DEPARTMENT 
THE GLASS INDUSTRY 


55 West 42nd Street 
New York 36, N. Y. 


Glass Engineering Handbook . . .$10.00 
By E. B. Shand 





Modern Glass Practice ........ 7.00 
By S. R. Scholes 

Properties of Glass .......... 16.50 
(Second Edition) 
By George W. Morey 

Proceedings of the International 

Commission on Glass ....... 8.00 
Please add 20 cents for each book ordered, to cover postage and handling. 
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duced blisters. Hence the glass was defective over certaiu 
periods of time and the defects occurred with a certain 
rhythm. 

E. Mickley and M. Thomas contribute to the automatic 
cutting of glass tubings and discuss the most favorable 
dimensions of the tubing for blowing different shaves 
and sizes of small bulbs. This topic was discussed by the 
authors in a more extensive paper in the Glastechnische 
Berichte 26 197-201 (1953). 

The interaction between glasses and metals has many 
facets. Osram is primarily interested in the glass-to-metal 
seals but the contributions of W. Weiss are of much 
greater interest as they can be applied to the contact of 
metals with glass during its molding. The wetting prop :r- 
ties as measured by the contact angle of liquid glass >n 
the metal surface are primarily the result of chemi al 
interactions and they are not related to the surface t: n- 
sions of the glasses. Surface tension, however, is i n- 
portant for the mechanical strength of the bonds whi:h 
form. A detailed discussion of the experimental work >f 
A. Weiss can be found in Glastechnische Berichte '9 
386-392 (1956). 

Basic research on glass is not neglected in the Osr: n 
laboratories as can be seen from the publications of 
Schwiecker. He studied the volume relations of sim; le 
alkali silicates, borates and phosphates. These glas es 
permit structural interpretations of the role of alk ili 
which are of value for the understanding of more co a- 
plex commercial glasses (Glastechn. Ber. 30 379-3. 6, 
1957). The interpretation of birefringence of glas:es 
under mechanical stresses requires the knowledge of ‘he 
value of the stress-optical constants of the differcnt 
glasses. W. Schwiecker reports the results of his stud es 
and sums up the experimental work which was published 
in greater detail in Glastechnische Berichte 30 84-(:8, 
1957. 

Numerous chapters of the book deal with subje:ts 
which are indirectly related to the interest of the glwss 
industry, in particular analytical methods, e.g., the com- 
plexometric determination of thorium, the fluorometric 
determination of aluminum, etc., and with equipment, 
e.g., photometer, color measuring devices and filter 
monochromizer. 

The book is well indexed and its print and binding 
meet the high standards of the Springer Publishing Con- 
pany. 


Research Digest 
(Continued from page 258) 


the plunger and neck ring assembly is not required. 
If coverage of the neck ring or plunger in either blow. 
and-blow or press-and-blow operation is required, an 
auxiliary nozzle can be installed overhead to provide 
this coverage. Rather than do this, however, most plants 
resort to light swabbing of the neck ring or plunger 
as needed, 

The installation of a spray system on Lynch machines 
is considerably simplified over that for Hartford Empire 
I-S machines. This is because the molds are more acces 
sible for installation of the spray. 

The system consists of two nozzles mounted below 
and slightly in front of the open blank mold at the 
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station after the parison has parted. The spray pattern 
can be either fan or round-shaped and is directed 
up the sides of the mold faces. The fan-type spray 
pattern is preferred where more effective coverage of 
the neck ring and plunger assembly is desirable. The 
emulsion is supplied by gravity feed through a car- 
buretor. The carburetor level is adjustable from 0-15 
in. below the nozzle openings. Timed air is supplied 
to the nozzles from the machine. 

In some cases, the timed air from the machine does 
nct provide sufficient pressure to operate the nozzles 
properly. In these cases, the timed air can be used to 
operate an air-operated valve attached to a 40 p.s.i. 
pl.nt air line which then supplies the nozzles. 

The use of silicones has also been successful on straight 
press machines. Satisfactory results have been obtained 
or the pressing of small tumblers where the molds are 
shallow. Silicones also have been found useful in the 
poss forming of glass building block. 

[he spray devices here are simple. Generally pneu- 
mitic atomizing nozzles are mounted overhead. The 
n zzle must be equipped with a pin in the liquid orifice 
tc prevent drippage of emulsion between spray cycles. 
A most every major spray nozzle supplier has suitable 
n zzles for these applications where space requirements 
{cc the nozzle are not critical. Sufficient nozzles should 
be installed to give adequate spray coverage to all parts 
o the mold. 


Optical Society Meeting 
(Continued from page 241) 


(Fiber Optics IV)” which was equally brilliant in its 
physics, philosophy and diction. On the various studies 
of optical design in fibers (R. J. POTTER, U. of 
Rochester and J. W. HICKS: “Fiber Otpics III. Geo- 
metrical Theory” and J. W. HICKS, R. E. HOPKINS 
and R. J. POTTER, “Fiber Optics I. Optical Design 
Considerations”) he had, among other things, this to 
say: 

“If there are rays, as they say there are, they would 
be here, which is to say, that if there were Santa Claus, 
he would come through the chimney.” 

He showed a beautiful color slide of great basic 
significance. It was the cross section of a bundle of 
glass fibers, I think each less than 5 microns in diam- 
eter; that is, only a few times as “thick” as the wave- 
length of visible light. Only two of them were illumi- 
nated; the others received light waves only by that 
mysterious leakage from the illuminated fibers which 
electronic slang terms cross talk. And in these cross 
talk fibers, light waves appeared in the modes of stand- 
ing waves in color, forming beautiful looped ornaments. 
This beautiful cross talk is, of course, a nuisance if the 
bundle is used in practice. 


Practical bundles of optical glass fibers were de- 
scribed by American Optical Co. (W. P. SIEGMUND, 
“Fiber Optics II. Properties of Some Fiber Optics As- 
semblies”) and Bausch & Lomb Optical Co. (R. E. 
LEWIS and G. SHELDON “Flexible Fiber Optics 
Bundles”) . 


Siegmund told us that the component fibers con- 
sisted of a glass core with index up to 1.75 surrounded 
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by a glass of lower, typically 1.52, index which sup- 
presses the gossip of cross talk. Image transmitting 
assemblies, flexible or stiff, straight, curved, tapered were 
described. Sheldon, at the end of his description of 
20-40 micron bundles, demonstrated point assemblies 
of feminine portraits through a wiggling one-meter 
bundle attached to his slide projector on screens and 
walls from where these composite maidens gazed at 
you in a matter that made you forget their fibrous 
origins. 


Color 


Never exhausted from their traditionally stimulating 
Council sessions the day before, Inter-Society Color 
Council people joined the Optical Society members in 
another day of color talk through April 2, under the 
chairmanship of America’s color dean, DEAN B. JUDD. 
The case for objective color measurement now seems to 
be won (it is not possible to give an account of this 
meeting here). It is just interesting to remark that, 
with the temperament of photocells, colorimeters may 
compare less well with each other than human eyes, if 
colors of equal color parameters, but different in spectro- 
photometric curves, are encountered. (Such colors are 
termed metameric). This is why the interest in reason- 
ably priced spectrophotometers in color control pre- 
vails, while makers of colorimeters proper work hard on 
the education of photocells. (No less than three papers 
by R. HUNTER exemplify colorimetric activity.) 


And Just Optics 


One may wonder, in suspense, whether with this 
exuberance of its small affiliated parts, parent optics 
has vanished from the scene, but this meeting also 
excelled in its more traditional center. These fields are 
further removed from the area of glass-making readers, 
so that a few concluding remarks are just to illuminate 
the impression of a non-optical attendant. 

Microscopy has returned to the scene of discussion 
after quite a pause in attention during past meetings. 
This made it necessary to explain microscopy at its 
present status in (high quality) invited papers. (W. 
HYDE, American Optical Co.; S. INOUE, University 
of Rochester; C. HALL, M.I.T.). 

If brevity permits drastic simplification, it seemed that 
the 1959 microscopist forgets about expanding size in 
the usual concept of width and searches for depth 
through interference, fluorescence, phase and _ stereo 
microscopy. Examples of an interference and an UV 
microscope, respectively were given by OSTERBERG 
and associates (American Optical Co.) and J. BENFORD 
(Bausch & Lomb). 


Some relation to glass exists in a new theory on 
dispersion calculation by Eastman Kodak’s mathema- 
tician M. HERZBERGER. 

It goes beyond the scope of this review to comment 
on the many other activities apparent. 

The Tillyer medal was awarded to DR. GERTRUDE 
RAND of Columbia. 


In connection with reviews of Russian work in optics, 
it was announced that a National Science Foundation 
grant has made it possible for the Journal of the Optical 
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society of America to currently supply their readers 
with a free ‘complete set of Russia’s Optika i Spectro- 
skopiya. We understand that the Ceramic Society is 
trying to encourage the Foundation to support the trans- 
lation of Steklo i Keramika (Glass and Ceramics), too. 

—N. J. Kreidl, Bausch & Lomb Optical Co. 


Russian Translations of Interest to 

the Glass Industry 

(Continued from page 249) 

sion was confirmed by production experience of the 
Leningrad Plant of Art Glass. 

The above study permits one to make the following 
recommendations as far as preventing the cracking of 
two-layer glasses is concerned. Lower the percentage of 
silica, raise the percentage of alumina, and substitute 
potassium oxide for some sodium oxide. 

Cracking observed in two-layer glasses, whose one 
component contains cadmium sulfide pigment, also is 
caused by crystallization of cristobalite during heat treat- 
ment. Sulfur ions act analogously to fluorine ions. Ap- 
parently they can substitute for oxygen in the SiO, 
tetrahedrons. When the amount of fluorine is small (for 
instance, 3 parts for 100), this displacement of oxygen 
by fluorine lowers the viscosity of the molten glass, and 
increases the coefficient of heat expansion and depresses 
the softening temperature of the solid. When 6 or 12 per 
cent fluorine is present, the viscosity of the melt is so 
greatly lowered that crystallization of sodium fluoride 
becomes possible. In addition, apparently also spots of 
a loosened structure, such as -O-SiO-F . . . Na-O-SiO-O, 
form in these glasses. These changes cause the observed 

























rise of the softening temperature and the decrease of 
the heat expansion coefficient, visible in Fig. 1, lower 
half. Heating to 780°C causes rupture of the loose chain 
segments and separation of silica crystals. 


Corrosion of Furnace Arch by Borosilicate Glasses 


This corrosion was observed by A. A. Zaliznyak, 
Steklo i Keramika (Glass and Ceramics) 15, No. 1, p. 
19 (1958), in a furnace which for 10 months had been 
used for manufacturing ZS-5 glass containing 20 per 
cent BsO; and 8 per cent alkali. The temperatures cur- 
ing this time varied from 1200-1220°C for the working 
end to 1420-1440°C for the melting end of the furn<ce. 
The mean productivity of the furnace was 250 kg. »er 
day per square meter. 

The table shows the compositions of the batch end 
the glass and the relative loss of the batch constituents 
occurring during the melting and working. The alum na 
picked up from the refractories is not counted. 


Table 1 

Composition, per cent Lo: 
Oxide of batch of glass per cent 
SiO. 68.2 68.2 — 
ALO, 2.6 2.6 — 
B.O; 24.0 20.3 15.4 
Na:O 4.9 4.2 14.3 
K:O 7.9 4.7 40.4 


It is seen that about one-seventh of the boric <n- 
hydride and almost one-third of the alkali introduc:d 
with the batch is lost in the process. The missing ma‘e- 
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nal 18 transtormed into gaseous alkali borates, and 
gases leaving the furnace contained as much as 1.1 to 
1.2 grams of borates in each cubic meter. The average 
composition of these borates was B2Og, 48.5; Na.O, 9.2; 
and K2O, 42.3 per cent. 

The dynas refractory bricks of the arch were found 
to be coated with a thin coat of glaze at their inner 
surface and were thus protected from the corrosive 
action of the gas; also the thickness of the arch was not 
altered by the 10 months of use. However, marked cor- 
rosion was observed near the middle of this thickness. 
For instance, 80 mm. from the inner surface a depression 
on the brick started and continued for about 100 mm. 
toward the outside, and the depth of the depression 
varied between 2 and 30 mm. Thus, every brick showed 
a “ vaist”, and there was a hollow between each pair of 
bricks. 

‘The explanation of the effect is as follows. The tem- 
perature of the internal arch surface is so high that no 
condensation of borates occurs and, consequently, no 
dis olution of the refractories takes place. Because the 
ga: pressure in the furnace is greater than outside, gases 
are forced into and through the clearances between 
the bricks and cool during this process. A few centi- 
me ers from the inner arch surface, the gas temperature 
is owered so far that condensation of the borates starts, 
an the bricks are corroded. The resulting liquid flows 
downward, that is, against the gas stream. That part of 
the liquid that does not volatilize again forms stalactites. 
Many such stalactites were visible when the furnace 
wes shut down. If drops of the corrosion product fall 


from the stalactites on the melt, especially in the working 
end of the furnace, stones and other defects appear in 
the glass. 

As the mechanism of corrosion is understood, remedies 
of two kinds can be suggested. The penetration of corro- 
sive gases between the bricks can be minimized either 
by lowering the pressure difference between the inside 
and the outside of the furnace or by narrowing down 
the clearance between the bricks. 

Devices suggested for achieving the first aim include 


a. the greatest possible lowering of the height of the flame 
space of the furnace. 

b. increase of the draft (it is realized that this suggestion 
would not be acceptable in those instances when a high 
concentration of borates in the gas phase is necessary for 
manufacturing), and 

. building a roof above the arch and filling the space between 
them with air at a pressure slightly higher than that in the 
gas space of the furnace. 


Reduction of the clearance between the bricks might 
be achieved by 


a. using bricks of special shape. 

b. applying special systems of “roping” the furnace (this term 
is not explained in the original), 

c. filling the clearances with suitable solutions, and 

d. substituting mullite bricks and similar refractories which 
have a smaller heat expansion coefficient for the dynas 
refractories used at present. 


This suggestion (d) was followed with some success, 
and a part of the success was due to the greater resistance 
of mullite toward the corrosion by alkali borates. 
(Continued on page 268) 
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(Continued from page 267) 


Grinding and Dual Grinding 

F. K. Aleinikov, Steklo i Keramika (Glass and Ce- 
ramics) 14, No. 8, p. 7 (1957), investigated some basic 
problems of the grinding of glass. 

The results of every grinding experiment greatly de- 
pend on the external conditions such as the material 
of the grinding wheel, the pressure applied to the latter, 
and so on; consequently, it is impossible to express the 
grindability of a glass by one number valid for any set 
of grinding conditions. Some years ago, V. D. Kuz- 
netsov in a book on “Surface Energy of Solids” (whose 
English translation was published by H. M. Stationary 
Office in London, England) suggested to characterize 
solids by “dual grinding” tests. In these, a plate of the 
material to be tested is moistened with an abrasive 
suspension, a plate of the “standard” material is pressed 
against it, and the two plates are rubbed one against the 
other. If the weight loss of the standard plate is V, 
and that of the test plate is V;, then V,/V, = N is the 
“volume coefficient of grindability”; if N should prove 
independent of the pressure on the plates, of the nature 
of the abrasive, and so on, it would be a generally valid 
expression for grindability. 

In Aleinikov’s experiments, quartz glass was used for 
the standard. It, in common with the other samples, was 
first ground to a comparable smoothness in all tests. Then 
it was paired with a test plate, and rubbing was con- 
tinued until a layer about 2 to 3 times as thick as the 
diameter of the abrasive grains has been removed. 
Quantitative data are listed in the original only for 
those abrasive powders (No. 100,120) whose main frac- 
tion (80 per cent of the whole) consisted of grains 105 
to 150 microns large. The two powders used were silicon 
carbide and quartz sand. In Table I, N, and N, are 
the N values for these two abrasives, respectively. Among 
the test materials, “S” was a lead silicate (PbO, 80 and 
SiOz, 20 parts), “TF-4” “F-2”, “BK-6” and “K-8” were 
optical glasses of undisclosed composition; quartz was 
a natural single crystal; and ruby was a synthetic single 
crystal. 


Table I 


Testing materials N 


s N, 
Marble 8.64 14.0 
— 7.54 10.5 
“TF-4” 5.18 6.50 
“F.2” 3.52 4.46 
“BK-6”: 2.71 3.47 
“K-8” 2.15 2.65 
Quartz glass 1.00 1.00 
Quartz 0.64 0.39 
Ruby 0.20 -— 


Aleinikov states (without listing the experimental re- 
sults) that practically identical values of N were found 
for abrasives of various grain sizes as long as the micro- 
hardness of the abrasive was at least twice (or 3 times) 
that of the harder of the two materials. When the micro- 
hardness of the abrasive was similar to that of the harder 
plate, N depended on the particle size; this was observed 
for the pairs quartz-quartz sand and ruby-silicon carbide. 

Regular grinding for comparison with the dual grind- 
ing was performed on a machine ShP-150 at a pressure 
of 100 g./sq. cm. and 130 revolutions and vibrations 
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per minute. It lasted every time for 10 minutes. The 
grinding disc was of cast iron, the concentration of the 
abrasive suspension was the best for the given powder, 
and the suspension inlet was centrally placed. 

Table II indicates the volumes removed in 10 minutes 
(in cc.) as a function of the material and of the coarse. 
ness of the abrasive. The main fraction (67-75 per cent 
of the whole) of M-28 had particle sizes between 20 and 
28 microns, and that of No. 270 powders, between 42 
and 53 microns. 























Table Il 
















































Material Volume removed (cc.) 
by quartz sand by silicon carlide 
No. No. No. Ne. 
M-28 270 100,120 M-28 270100, 20 
Marble 0.46 0.96 1.22 1.05 2.05 49 
“g” 0.45 0.80 1.00 1.02 1.80 3.20 
“TF-4” 0.27 0.51 0.65 0.60 1.10 2.12 
“F.2” 0.19 0.33 0.40 0.44 0.74 14 
“BK-6” 0.16 0.25 0.33 0.35 0.65 1 26 
Quartz glass 0.044 0.075 0.092 0.14 0.23 0.45 
Quartz 0.0098 0.016 0.032 0.083 0.15 0.32 
Ruby — — — 0.006 0.024 0.83 






Figure 1 plots V (= “volume removed”) as recor« ed 
in Table II along the ordinate and the two N valves, 
taken from Table I, along the abscissa. Lines 1, 2 aad 
3 refer to silicon carbide No. 100,120, No. 270 and M-:'8, 
respectively, and lines 4, 5 and 6 refer to quartz saad 
of the same coarsenesses. Thus the cross on line 6 at 
N = 10.5 represents “S” glass ground with quartz said 
M-28. (See second line, third column of Table I aid 
second line, second column of Table II). 
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Fig. 1 








Since V is proportional to N, Aleinikov writes 
Y = BN. (1) 
The coefficient k, is equal to 0.13 cc., 0.23 ce., and 0.42 
ce. for silicon carbides M-28, No. 270 and No. 100,120, 
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respectively, and for quartz sand 0.04, 0.07 and 0.09 cc. 
The ky is, of course, the efficiency of grinding quartz 
glass whose N is equal to unity by definition. 

The standard material should have physical and 
mechanical properties like those of the grinding wheel. 

In addition to the volume removed, also the height h 
of elevations on the ground surface and the depth F of 
the distorted surface layer were determined. Profilo- 
gra} IZP-5 was used to measure h. The F was measured 
by Sokin’s method described in Steklo i Keramika No. 
10 .1953); the distorted layer on quartz and glass was 
removed with hydrofluoric acid, and on ruby with molten 
sod um carbonate at 900-950°C. 

JTable III lists selected values of h and F, both in 
mic:ons, as well as the ratio F/h. 

Table Ill 
h (microns) and F (microns) 


Quartz sand Silicon carbide 
M-28 No. 100,120 
F / 


F F/h 
Ma »le 30-38 5 260-280 
240-255 


“S’ e Ts 29.32 
“T 4” 26-27 230-245 
=F. 2” 24-25 200-223 
-y Oa 21-23 180-191 
“K 3” 0- 18-20 174-191 
riz glass 3.5-4.0 14.16 ‘ 34-40 148-156 
rtz 2.5- 3.0 11-13 ; 30-36 129-135 
y = --- 19-21 72 
omparison of Table III with Table I demonstrates 
h increases with N. If h, denotes the height of 
ations on the surface of ground standard solid (i.e., 
1 .rtz glass), it may be concluded that 
h = h.N*. (2) 
iure 2 illustrates this rule. Its abscissa is N from 
ele I, and its ordinate is h in microns. The curves 
e been calculated from equation (2), and circles and 
iingles represent experimental data. Curves 1 and 2 
e for silicon carbide (No. 100,120 and M-28, respec- 
ively), and curves 3 and 4 are for quartz sand (M-28 
and No. 100,120, respectively) . 


Ma erial 


66-80 
60-65 
58-60 


a 4 


Equation (2) comes out if it is assumed that dual 
grinding produces equal numbers of fragments from the 
two solids and that the linear dimensions of these frag- 
ments are proportional to h (or h,). 

From equations (1) and (2) it follows that 

; h = KV*, (3) 
K being a constant. Thus the height of elevations is 
proportional to the volume removed as long as solids 
vary but the conditions of grinding remain constant. 
Some literature data (for which no complete reference 
is given) confirm equation (3). 

It is seen from Table III that F/h is practically con- 
stant. Thus, equation (3) can be used also to assess the 
thickness of the disturbed layer. 

In conclusion, the method of dual grinding can be 
used for a rapid estimation of the grindability of various 
materials, 
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Electrical Conductivity in Molten Alkali Silicates 
(Continued from page 238) 


least favorable for the conductivity process. For a dis- 
cussion of the experimental results a picture of the 
structures of the Li2O-Si02, NasO-Si0. and K»,O-SiO2 
melts is necessary. 

Recently, T. Forland* has given a structural interpre- 
tation of the freezing point depression of SiQ2 by addi- 
tion of oxides. The following is an abstract of Forland’s 
publication: 

It is generally agreed upon that the structure of molten 
silica is very close to that of high cristobalite. Sche- 
matically pure molten silica can be pictured as shown 
in Fig. 7. On addition of alkali-oxide, the ratio of 
oxygen to silicon is increased, and some of the oxygen 
will, therefore, be attached to only one silicon. 

Schematically, we can picture a mixture of alkali-oxide 
and SiOQ2, as shown in Fig. 8. As Forland points out, 
the structure of the molten silica will undergo a minimum 
of distortion if the non-bridging oxygen occurs in pairs 
as indicated on Figure 8. 

In Forland’s model of molten silica-alkali-oxide mix- 
tures, pairs of non bridging oxygens are to be regarded 
as single structural units interchangeable with single 
bridging oxygen. Forland further assumes that the 
entropy of mixing in these melts could be accounted 
for by this single bridging oxygen, non-bridging oxygen 
pair disorder. The equilibrium structure will be the 
structure giving a minimum value of the partial free 
energy of SiO» in the melt. The free energy function 
can be split into an energy term and an entropy term: 


A Fsi02. = A Es,\0. — T A Ss:02 





In case of ideal behavior the energy term can be dis- 
regarded and the equilibrium structure will be the struc- 
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systems R.O-SiO. and 


ture compatible with the maximum entropy or maximum 
disorder. 

Adopting Foérland’s model this means there will be a 
completely random mixing of bridging oxygens and 
pairs of non-bridging oxygens in the melt. According 
to F. C. Kracek’s'® phase diagram data (Fig. 9), such 
ideal behavior is only found in the systems Cs20-Si0, 
and Rb.O-SiQez. The system K20-SiO2 shows slight devia- 
tions, the NagO-SiOz marked deviations, and in the sys‘em 
LizO-SiO» the partial entropy of SiO. in the melt is far 
less than that corresponding to random mixing of bridg. 
ing oxygen and pairs of non-bridging oxygen. 

This can hardly be explained without assuming foria- 
tion of clusters consisting of non-bridging oxygen and 
alkali ions in the Na:O-Si02. and Li,O-SiO2 systems. 
The cluster formation is much more pronounced in he 
latter system. The principal difference between the str 1c- 
ture of the K.O-SiO. melts and LisO-SiO. melts is 
shown in Fig. 10. 

To pass an electrical current through a Li,0-S!). 
melt it is necessary for the Lit ions to migrate from «ne 
Li* rich patch to another. From the schematic drawi.g 

(Continued on page 272) 
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(Continued from page 270) 


(Fig. 10) we can visualize that the structure of the Li,O- 
SiO. in the high SiQ2 region is unfavorable for the 
conductivity process at temperatures near liquidus tem- 
peratures. At higher temperatures the Li2O-SiO2 melts 
will be increasingly more disordered, and we can expect 
the structures of all the alkali silicates to have greater 
similarity at higher temperatures. 

It was found that a partial substitution of Li* in 
potassium and sodium melts leads to a marked decrease 
in the conductivity. This agrees with what is generally 
found for fused salts, that mixtures of two fused salts 
have a lower conductivity than either of the two com- 
ponents. 

T. Férland® explains this on the following basis: In 
a mixture where the conducting cations are of different 
sizes, e.g., Na*-Li*, K*-Li*, the mobility of the cations 
will be lower than in the pure components due to the 
different sizes of the cations. The K* or Na* ion cannot 
readily enter a position or a hole previously occupied 
by a Li* ion unless this hole changes its size, and vice 
versa. The introduction of Li* in Na and K base melts 
thus has a blocking effect on the Na* and K* ions. 

It was also found that the substitution of Al** for 
Si** in a K20-SiO. melt led to a marked decrease in the 
conductivity. The same substitution in a NasQ-SiO. 
melt caused a slight reduction in conductivity, whereas 
in a LigO-SiOz melt such a substitution did not have any 
noticeable effect on the conductivity. 

When aluminum oxide is introduced in an alkali-oxide- 
silica melt the couple Al** AIK* will substitute for Sit 


Table V 


Composition 20 mol per cent Na,O, 5 mol per cent 
Li,O, 75 mol per cent SiO, 


°C «(ohm-!em-!) 
1360 0.8 
1320 0.7 
1290 0.7 
1230 0.6 
1200 0.6 
1170 0.6 
1160 0.5 
1090 0.4 
Table VI 


Composition 25 mol per cent Alkali Oxide, 
5 mol per cent AlO, ;., 70 mol per cent SiO, 


System System System 
Li,O-AlL.0;-SiO: Na,O-AlL.O;-SiO: K.O-AL0O;-SiO:. 

°C «(ohm-tem-!) °C « (ohm-!em-!) °C « (ohm-! em-!) 
1370 11 — — 1350 0.6 
1320 1.2 1350 0.8 1340 0.6 
1280 1.1 1330 0.8 1300 0.6 
1270 1.0 1250 0.7 1290 0.6 
1320 1.0 1170 0.6 1250 0.5 
1210 1.0 —- - 1220 0.5 
1200 0.9 — - 1190 0.4 
1160 0.8 — 1160 0.4 


in the liquid structure as it does in the crystal structure 
of feldspars, but with this substitution the ratio of oxygen 
to network-forming cations is reduced. The number 
of non-bridging oxygens must thus be reduced and the 
liquid structure will be more similar to the liquid struc- 
ture of SiOz. 

This change of structure does not appreciably alter 
the mobility of the small cations Lit and Na‘, but the 
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mobility of the large K* ion obviously is lowered by this 
structural change. 


Summary 

The conductivity in the binary melts Lig-Si02, Na,O- 
SiO, and K,0-SiO2 has been studied in the high silica 
region. Less difference in the conductivity between the 


L,O-SiO. melt and the NagO-Si02, K,0-SiO, melts were 


Table VII 


Conductivity of pure fused alkali halides 
at 1200°C (unit ohm" cm") * 


LiF 49.8 

LiCl 8.01 
NaF 481 
NaCl 4.43 
KF 5.67 
KCl 3.03 


found than should be expected according to what is 
known about the conductivity in simple fused alkali sal s, 

The mixed systems Li,O-Na,O-Si0. and Li,O-K, )- 
SiO. showed much lower conductivity than any of te 
binary systems. A structural explanation for this is 
suggested, 

In the high silica region it was found that a partial 
substitution of Al** for Si** caused a lowering of te 
conductivity in the K,0-SiQ. base system, whereas ti:e 
conductivity in the LigO-Si0. and Naz:O-SiO, base sy:s- 


tems remained practically constant upon this substitutio 1. 
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Inventions and Inventors 
(Continued from page 257) 


a mat. After formation of the mat on the traveling sup- 
port or belt, it passes to an oven not shown where the 
mat is shaped and cured by conventional methods. Vacu- 
um may be imposed beneath the foraminous support 17 
by drawing suction beneath the belt to compact more 
firmly the fibrous layer as it is deposited. 

This process eliminates the drawing of the glass from 
a melt through orifices and mechanically feeding the 
drawn coarse filaments into a gas blast. By passing the 
gas blast through the body of the melt temperatures o! 


(Continued on page 274) 
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Consolidated Feldspar’s 10 mills put us practically 

‘0. 69. “next door” to any glass or ceramic manufacturer in 

, The the country. Wherever you are, you can expect de- 
—— pendable, on-the-double delivery. 

But there’s more to it than shipping convenience. 

These plants operate year-round — are not shut down 

due to Jack of winter shipping service. Huge ore re- 


serves and modern mining facilities; more than ade- NERY 
sup- quate productive capacity — they're all on your side. > is 


DEPENDABILITY: Another ingredient 
of leadership. 


e the You get the speed you need in emergencies . . . the 
/acu- dependability you deserve in day-to-day service. y a 
rt 17 The very next time you need Feldspar, Aplite or RTS 
more Nepheline Syenite, put Consolidated Feldspar to the 
test. Give us a call — we'll answer with action. Creators of Living Minerals 
a. CONSOLIDATED FELDSPAR DEPARTMENT 


y the INTERNATIONAL MINERALS & CHEMICAL CORPORATION 


eS Oo! Administrative Center: Skokie, Ill. + Phone: ORchard 6-3000 


274) Exclusive sales agents for Clinchfield Sand and Feldspar Corporation, Bedford, Virginia; Affiliate: Canadian Flint & Spar Dept., 77 Metcalfe St., Ottawa, Canada 
} Cn CF-5-59 
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(Continued from page 272) 
the glass and gas blast are more easily regulated and 
conditions of fiber making more accurately controlled. 


There were 2 claims and the following references cited 
in this patent. 


United States Patents 
2,156,316,, Slayter et al., May 2, 1939; 2,206,058, 
Slayter et al., July 2, 1940; 2,333,218, Von Pazsiczky, 
Nov. 2, 1943; 2,338,473, Von Pazsiczky, Jan. 4, 1944; 
2,511,381, Stevens, June 13, 1950; and 2,569,472, Hom- 
mel, Oct. 2, 1951. 


Glass Wool and Fiber 


Apparatus for production of metallized and bonded 
blown glass fibers. Patent No. 2,814,162. Filed June 25. 
1954. Issued November 26, 1957. Three sheets of draw- 
ings; none reproduced. Assigned to The Commonwealth 
Engineering Company by Harry A. Toulmin, Jr. 

This invention relates to metallized and bonded glass 
fibers and particularly to the metallizing and/or bond- 
ing of blown fiber glass in the form of mats. 

Filaments of glass are subjected to a high velocity, 
high temperature gas blast and are softened and attenu- 
ated thereby, the blast velocity being effective to drive 
the fibers resulting from the attenuation onto a receiving 
surface. 

The fibers thus collected, when the receiving surface 
is moved relatively rapidly and transversely to the blast 
carrying the fibers, are in extremely thin mat form, re- 
sembling somewhat a tissue paper, and when a screen 
belt is employed as the receiving surface, the impressions 
of the screen are clearly noticeable on the mat. 

The screen which preferably is of metal, assists in the 
retention of heat and maintains the fibers at a sufficient 
temperature, such that the thermally decomposable gas 
is readily broken down to effect the metallic film on the 
fibers. 

Most suitably the speed of the moving receiving sur- 
face is controlled to attain the desired thickness of both 
the fiber mat and the metal coat thereon. Where relatively 
thick fibrous mats are desired, the speed of the receiving 
means may be low and a thin metal deposit may be 
achieved by simply controlling the quantity of metal 
bearing gas to which the mat on the receiving belt is 
exposed, 

The application of the thermosetting or thermoplastic 
materials to the metallized fibers is effected by dipping, 
spraying, roll coating, or painting, and where required 
the plastic coated metallized fibers may be subjected to 
heat in any suitable manner to effect the setting of the 
resins in the usual manner. 

A feature of the metallized or metallized and resin 
coated products is the freedom of the composite from 
moisture as such has not opportunity to adhere to the 
fibers due to the method of metallizing immediately upon 
mat formation. 

There were 2 claims and the following references cited 
in this patent. 


United States Patents 
2,039,372, Wickmann, May 5, 1936; 2,304,182, Lang, 
Dec. 8, 1942; 2,430,520, Marboe, Nov. 11, 1947; 2,489,- 
242, Slayter et al., Nov. 22, 1949; 2,616,165, Brennan, 








Nov. 4, 1952; 2,622,041, Godley, Dec. 16, 1952; 2,626, 
294, Brennan, Jan. 30, 1953; 2,658,848, Labino, Nov. 
10, 1953; 2,692,220, Labino, Oct. 19, 1954; and 2,701, 
901, Pawlyk, Feb. 15, 1955. 


Method and apparatus for heating glass. Patent No. 2, 
814,657. Filed November 23, 1953. Issued November 
26, 1957. One sheet of drawings; none reproduced. As- 
signed to L.O.F. Glass Fibers Company by Dominick 
Labino. 

This invention relates to apparatus and a method for 
the production of fine fibers or filaments of glass. 

Within a crucible of a fire-clay material is provided 
a body of electrically conductive, temperature and che: a- 
ically resistant metal. The metal body surrounds aper- 
tures in the melting crucible through which the molt:n 
is exuded to be formed into filaments, and tie 
of metal is preferably positioned at approximate'y 
a central portion of the field of the induction heating c: il 
which coil itself is at the level of the molten glass. T ie 
field of the coil is thus effective to cause a heating »f 
the metal body and the heat capacity of the metal bo: y 
is available to heat the glass and/or stabilize the tei :- 
perature thereof and accordingly the viscosity of t e 
glass is extremely uniform as the glass passes throu; h 
the aperture to be formed into filaments and fibers. 

Filament forming materials which are normally ele.- 
trically conductive or which become electrically condu :- 
tive under the infiuence of temperature are of utility n 
the practice of the invention. Included within these m.- 
terials are the various glasses which increase in electii- 
cal conductivity as their temperature rises probably due 
to the increased mobility of ions within the glass mel’. 
This conductivity increases, generally speaking, with an 
increase of the frequency applied to the induction hea‘- 
ing coil and the resultant effect obtained is a close contro! 
of the heating of the glass or other conductive filament 
forming material when energy is applied to the coil. 

Heating the glass directly rather than only from the 
bounding walls of the crucible containing the glass in- 
creases the uniformity of the temperature of the melt ani 
consequently the uniformity of viscosity which assists 
materially in the control of the formation of the glass 
into filaments. 

The preferred. material for the metallic body of elec- 
trically conductive, temperature and chemically resistant 
metal is molybdenum. 


glass 


body 


Other temperature chemically resistant metals may be 
employed, for instance platinum and tungsten; however 
the latter are relatively expensive and offer no particular 
advantages with respect to molybdenum. The metal 
body itself may be in any suitable shape but it is mos! 
suitable to apply the metal as a thin film to the inner 
side of the fire-clay crucible preferably at the glass melt- 
ing level of the crucible; however, a solid ring or if pre- 
ferred a hollow ring of the metal may be employed and 
these may also be positioned at the glass melting level. 
The metallic film is preferred as it is of low weight, not 
bulky, affords maximum protection to the fire-clay wall 
from products of any foaming which sometimes occurs. 
as well as supplying the heat in a distributed manner to 
the glass. 

There were 6 claims and 19 references cited in this 
patent. (Continued on page 276) 
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Perfect uniformity in the distribution of silica 
grains in successive shipments to your plant is im- 
portant in keeping product quality high and produc- 
tion costs at a minimum. Our standard procedure of 
frequent check tests during production and a final 
analysis while cars are being loaded assures you of 


*Results verified by independent laboratories 


unrivaled uniformity. The analyses charted above, 
and verified by independent laboratories, show the 
perfectly uniform grain size distribution maintained, 
shipment after shipment, over a three-month period. 
This uniformity is available to you when you specify 
Pennsylvania Glass Sand. 


Pennsylvania Glass Sand 


The world’s leading producer of pure crystalline silica 


Sales Offices: 


375 Park Ave., New York, N.Y. * Two Gateway Center, Pittsburgh 22, Pa. + 8000 Bonhomme Ave., St. Louis 5, Mo. + 721 Enterprise Bldg., Tulsa 3, Okla, 


Plants: 


Newport, N. J. » Mapleton, Pa + McVeytown, Pa. - 
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Berkeley Springs, W.Va. +» Jackson, 0. - 


Pacific. Mo. » Klondike. Mo. + Mill Creek. Okla. 
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(Continued from page 274) 
Sheet and Plate Glass 


Manufacture of flat glass in continuous ribbon form. 
Patent No. 2,826,868. Filed June 4, 1953. Issued March 
18, 1958. No sheets of drawings; none reproduced. As- 
signed to Pilkington Bros. Ltd., by Hubert Cecil Wynne 
and James Robert Lewis Nuttall. 

This invention relates to the manufacture of flat glass 
in continuous ribbon form. 

The method of operation of the apparatus in accord- 
ance with the invention is characterized in that the 
glass in the middle area of the spout is caused to travel 
over a path inclined upwardly to an extent to reduce the 
speed flow of the glass derived from the head on the body 
of glass being fed to the spout. The glass in each side 
area of the spout traverses a downwardly inclined path 
to increase the speed of flow derived from the said head, 
the respective inclines being such as to regulate the vol- 
ume of glass flowing in the respective areas to assure a 
cross section of substantially constant thickness for the 
ribbon of glass formed on the casting surface. 

After leaving the casting surface the ribbon is prefer- 
ably constrained to advance in substantially a horizontal 
path towards a lehr. The undersurface of the ribbon may 
be progressively swept with a sheet of flame to impart 
heat to an extent at least to compensate for loss of heat 
in the undersurface by heat transfer to the casting sur- 
face. The ribbon is suspended in the said horizontal path, 
as it passes over the heating sheet of flame by suction 
applied over a sufficient area of the upper surface of the 
moving ribbon. 

The effect of so heating the glass is to cause a re- 
melting of the surface and in order that the surface treat- 
ed shall acquire a fire finish and shall not be marred dur- 
ing its advance towards the lehr. The heated undersurface 
is chilled by air while still suspended by suction in a 
horizontal path thereby the undersurface as well as the 
upper surface of the ribbon is cooled sufficiently to set 
by radiation and by heat exchange with the air. 

There were 4 claims and the following references. 


United States Patents 
972,166, De Bay, Oct. 11, 1910; 1,586,187, Ferngren, 
May 25, 1926; 1,605,736, Howard, Nov. 2, 1926; 1,761,- 
204, Fraser, June 3, 1930; 1,818,207, Drake, Aug. 11, 
1931; 2,167,290, Boudin, July 25, 1939; and 2,487,355, 
McNamara et al., Nov. 8, 1949. 


Method of sealing double glazed cells. Patent No. 2,825,- 
185. Filed March 4, 1954. March 4, 1958. No sheets of 
drawings; none reproduced. Assigned to Corning Glass 
Works by Joseph E. Nitsche. 

The present invention relates to double-glazed cells 
or windows and has particular relation to the sealing of 
pores or vents employed for equalization of the pres- 
sures between the inside and the outside of such a cell 
or window. 

A glass sheet or plate to be employed as one wall of 
a double-glazed window unit is heated in a small area 
and is reshaped to form a tubular passage extending 
therethrough and projecting from one surface thereof 
to form a pore therein. After such sheet has been em- 
bodied in a double-glazed window unit with such tubular 
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passage extending into the space between the two glass 
sheets, closure of the passage may be accomplished by 
means of a glass solder (a glass having a working 
point substantially lower than that of the glass from 
which the sheets are fabricated) and is advantageously 
effected by positioning a solder glass bead within the 
tubular passage at its inner end and suitably heating 
such solder glass bead until it fuses to the surrounding 
tubular wall. Heating of the solder glass bead can be 
readily accomplished by arranging a small mass of man. 
ganese dioxide or other high dielectric-loss material in 
association with the bead and including the bead and 
such material between the terminals of a suitable high. 
frequency current source. Preferably, the thermal ex- 
pansion coefficient of the solder glass closely matches 
that of the glass sheets. 

There were 11 references and 1 claim in this patent, 































































































Cutting machine. Patent No. 2,834,156. Filed Noven ber 
14, 1955. Issued May 13, 1958. No sheets of drawi:.gs; 
none reproduced. Assigned to Pittsburgh Plate Class 
Company by William C. Oberlin. 

A cutting machine for cutting transversely a cont-nu- 
ous ribbon of glass moving along a conveyor, wliich 
comprises 1) a cutter; 2) means for moving the cu ‘ter 
into engagement with and across the moving contint ous 
ribbon; 3) a snapping device mounted on the conve yor 
for opening the cut produced by said cutter; 4) a yoke 
pivotally mounted on the conveyor above the moving 
continuous glass ribbon and about an axis transvers« to 
the movement of glass ribbon; 5) a wheel rotati:ely 
mounted on the yoke to ride on the moving continuous 
glass ribbon: 6) a first cam means and a second cam 
means mounted on the wheel; 7) cam-actuated means 
for actuating said cutter-moving means including a first 
limit switch mounted to be tripped by said first cam 
means; 8) and cam-actuated means for actuating said 
snapping device including a second limit switch mounied 
to be tripped by said second means. 































































Tube and Cane Machines 






Method of soft soldering to non-metallic refractory bod- 
ies. Patent No. 2,848,802. Filed May 6, 1955. Issued 
August 26, 1958. No sheets of drawings; none repro- 
duced. Assigned to Frenchtown Porcelain Company by 
Daniel W. Luks. 

An object of the invention is to provide a method for 
joining metal bodies to non-metallic refractory bodies 
by means of a single coating adaptable to soft soldering. 

These results are obtained through a non-metallic re- 
fractory body having 64-84 per cent by weight of a 
heavy metal selected from the group consisting of nickel, 
cobalt, and iron, about 2-27 per cent by weight of MnOs, 
and 8-25 per cent by weight glass. 

Some suitable glasses are listed below: 



















A B ¢ D E 
Potassium oxide 5.9 a1 6.1 11.9 
Sodium oxide 5.9 7.2 1.1 21 
Calcium oxide 8.1 10.9 
Aluminum oxide 95 17.5 5.3 14.3 21.0 
Boron oxide 21.5 318 
Silicon dioxide 49.1 414 41.6 67.6 65.0 
Barium oxide 53.1 






(Continued on page 273) 
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When you want uniform quality in glass containers, flat glass, 
pressed and blown ware, start with soda ash of proved uniformity. 


DIAMOND ALKALI COMPANY, Union Commerce Building, Cleveland 14, Ohio 


Diamond Chemicals 
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Of the three heavy metals, nickel is preferred with 
cobalt the second choice. 

The coating is applied as a suspension in a liquid 
vehicle of the metallic ingredients, the glass, and a 
suitable binder, preferably of organic composition. 

The freshly coated body is then fired for a period 
of 15 minutes to 30 minutes at a temperature between 
1300°F, and about 2400°F. 

There were 4 claims and the following references. 


United States Patents 
1,852,093, Smede et al., Apr. 5, 1932; 2,282,106, Un- 
derwood, May 5, 1942; 2,335,376, Ballintine et al., Nov. 
30, 1943; 2,667,432, Nolte, Jan. 26, 1954; and 2,776.- 
472, Mesick, Jan. 8, 1957. 


Glass grinding machine. Patent No. 2,847,801. Filed 
December 1, 1955. Issued August 19, 1958. No sheets 
of drawings; none reproduced. Assigned to 
by Joseph Sciurba. 

A machine for grinding cylindrical glass bodies com- 
prises a fixed base and a carriage slidably mounted on 
the fixed base and carrying a head adjustable about its 
vertical axis. A pair of spaced vertical supports up- 
standing from such head are provided with means for 
horizontally and rotatably supporting a cylindrical glass 
body between them. A rotatable grinding wheel is ver- 
tically mounted on the fixed base in the path of the 
carriage on one side of and opposite to the vertical sup- 
ports with its axis of rotation at right angles to the path 
of the carriage. 

A second carriage is slidably mounted on the fixed 
base on the other side of, and opposite to, the said ver- 
tical supports and carries a head adjustable about its 
vertical axis. A bevelled rotatable grinding wheel is 
vertically mounted on the head of the second carriage. 
Means are provided for rotating both grinding wheels 
and for limitedly advancing the work supporting car- 
riage toward the grinding wheel mounted on the fixed 
base and then back to its initial position and thereafter 
limitedly advancing the second carriage toward the work 
supporting carriage and then back to its initial position. 

There were 3 claims ana the following references cited 
in this patent. 


United States Patents 


288,718, McIntyre, Nov. 20, 1883; 697,500, La Casse, 
Apr. 15, 1902; 763,439, Starr et al., June 38, 1904; and 
2,778,163, Flygare, Jan. 22, 1957. 


Miscellaneous Processes 


Control of daylighting. Patent No. 2,812,692. Filed 
November 1, 1954, Issued November 12, 1957. 5 sheets 
of drawings; none reproduced. Assigned to Owens- 
Illinois Glass Company by Robert A. Boyd. 

This invention relates to the utilization of daylight 
for lighting the interior of buildings, and particularly to 
the construction of fenestration for lighting a room, such 
as a schoolroom, where a high quality of light is re- 
quired. 

The control of daylight is obtained by using four 
air-glass interfaces such as are presen? in a hollow glass 








block or in two spaced sheets of glass. In such a structure 
the interfaces are conventionally termed Faces 1, 2, 3 
and 4. Face ] being the exterior interface; Faces 2 and 3 
being the inside interfaces; and Face 4, the interface 
nearest the interior of the room. According to the 
copending application, Faces 1 and 4 are provided with 
horizontal prisms. 

The configuration of the ribs on Face J is such that 
light from wide azimuth angles is refracted and in- 
ternally reflected, and then transmitted to Face 2 at zero, 
or small azimuth angles. This construction of the ribs on 
Face 1] provides a greater transmission of light an! a 
more uniform illumination of Faces 2 and 3. In addition, 
this construction which is capable of utilizing light from 
wide azimuth angles, aids in maintaining the desired 
lighting conditions with exterior illumination chan zes 
throughout the day or the seasons of the year. 

The horizontal prisms on Face 3 receive the light fi »m 
above the horizontal and direct the light in a gener: lly 
horizontal direction. By the combined effect of Fees 
1 and 2, the greater percentage of light approaches F :ce 
3 in a direction substantially perpendicular to Face 3. 
The horizontal prims on Face 3 receive the light fr>m 
Face 2 and direct the light upwardly above the horizo: tal 
in directions toward the ceiling of the room. 

The configuration of the vertical ribs on Face 4 is 
such that the light which approaches in directions at 
zero or small azimuth angles is diffused in azimi th 
directions in order to maintain more uniform con li- 
tions in the room and to lower the brightness of 11 
faces. In addition, by the combined effect of Faces 3 
and 4 receiving light in a substantially normal direction 
from Faces 1 and 2, the desirable lighting conditions 
are obtained. The level of the illumination changes. Te 
brightness ratio is reduced and does not vary apprecial)'y 
with various task locations and with exterior illumina- 
tion changes. By this structure set forth in the copending 
application, a very high quality of light is obtained. 

A fenestration embodying the invention not only 
provides the features of azimuth correction and altitude 
correction, but also provides for rejection of the light 
from certain intermediate altitude angles and passage 
of the light reflected from the ground, thereby decreasing 
the maximum brightness of the panel and lessening thie 
variation in brightness. 

There were 16 claims and the {cllowing references 
cited in this patent. 


United States Patents 


719,066, Wadsworth, Jan. 27, 1903; 720,386, Wads- 
worth, Feb. 10, 1903; and 2,179,863, Rolph, Nov. 14, 
1939. 


Method For Molding Fiber-Reinforced Plastic Articles. 
Patent No. 2,803,043. Filed April 23, 1953. Issued Aug- 
ust 20, 1957. Assigned to Gustin-Bacon Manufacturing 
Company by Joseph F. Stephens. 

A method for molding fiber-reinforced plastic articles 
by: (a) flowing fibers suspended in a fluid resin into 
the cavity of a mold, and (b) bleeding resin from the 
mold at predetermined points to effect concentration of 
fibers in selected portions of the mold cavity and the 
molded object. 

There were 5 claims in this patent. 
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itude Whatever the atmospheric conditions — cold, hot, To the all-weather workability of Drakenfeld 
light humid, dry — you can depend on Drakenfeld Colors Colors in Drakotherm you can add fast, economical 
aes in Drakotherm for fine workability. hot color printing. Learn how they can cut deco- 
ue Drakenfeld Colors in Drakotherm, the quick- rating costs for you. We will gladly discuss details 
g the setting thermoplastic printing paste, are the first at your convenience. 

choice of most glass container decorators. This 
medium is the result of nearly 10 years of research 


and plant experience in hot color printing by fully DEPENDABLE SERVICE ON: Acid, Alkali and Sulphide Re- 
automatic machine. sistant Glass Colors and Enamels . . . Silver Paste 


Vads- = a . ... Crystal Ices ... Porcelain Enamel Colors... Body, 
: Drakenfeld Colors in Drakotherm print smooth- Slip and Glaze Stains ... Overglaze and Underglaze 


ly, are smooth and sharp in detail, smooth and Colors... Squeegee and Printing Oils... Spraying and 
glossy after firing. Banding Mediums... Metallic Oxides and Chemicals. 
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into ig fi fi B. F. DRAKENFELD & CO., INC. 


1 the aaa ; Executive Offices: 45 Park Place, New York 7, N. Y. 


a of Factory and Research Center: Washington, Pa. 


| the Pacific Coast Agents: 


BRAUN CHEMICAL COMPANY, 1363 So. Bonnie Beach Place BRAUN-KNECHT-HEIMANN COMPANY, 1400 Sixteenth Street 
LOS ANGELES 54, California Phone: ANgelus 9-9311 SAN FRANCISCO 19, California Phone: HEmlock 1-8800 
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EISLER Equipment 
solves glass problems! 


Since 1920, designers 
and builders of special 
machinery and equip- ‘ , 
a a Above: SPECIAL CROSSFIRES 
Gless Lathes Glass Below: BLAST BURNERS 
Cutters + Wet or Dry i 
Silent Blast Torches + < o ! 
Cross Fires + Ribbon 
Fires + Gas and Oxygen 
Burners + Indexing 
Turntables Sealing, 
Ampule and Bulb Blow- 
ing Machines, etc. 
Call us now 
without obligation 


EISLER ENGINEERING CO., INC. | Charles Eisler, Jr. 
742 So. 13TH ST., NEWARK 3, N. J. 


AAS ALCER-LOCKER Am PEED 


President 








Delos M. Palmer 
& Associates 


Consulting Engineers 


Mechanical, Electrical & Industrial 
Designers of 
Special Purpose Machinery 
For The Glass Industry 
Automation 


4401 JACKMAN ROAD TOLEDO 12, OHIO 
Telephone: Greenwood 9-4453 
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application. If poured on a glass and allowed to stand 
for 20 minutes, the gold solution should have a metal 
concentration of about 0.2 per cent. The temperature 
should be about 25° C. Spraying the solution against 
the glass requires a higher concentration of about 1.75 
per cent. 


A modified version of the foregoing formulations are 
accredited to Heritage and Balmer who used: 


1) Gold chloride 


1 gram 
Water 


250 mil. 


2) Potassium carbonate 
Sugar 
Formaldehyde 
Water 


8 grams 

1 gram 

1 mi. 
250 mi. 

Equal parts of solutions 1 and 2 are mixed imme- 
diately before use. 

During the gilding process, immersion of the glass 
in the gilding solution and the reducing solution over a 
very long period of time will cause the deposited film 
to “lift.” 

Freund and Deutsch formed gold films on cellulose 
acetate sheets, but gave no directions for carrying on the 
process. 

Colbert and Morgan deposit gold films on lead sul- 
phide surfaces using: 

Potassium carbonate 13 


Formaldehyde 
Gold chloride 


per cent 
om“ ® 
ao." -* 
Other investigators working with formaldehyde re 
Harden, Aufsberg as well as Teotino and Silla. 
Averkieff reports that gold chloride undergoes red «c- 
tion even in strongly acid solution. Up to this inve 
gator decidedly alkaline solutions of gold chlor 
solutions Under these conditions, us: 
formaldehyde as the reducing agent, the gold will se a- 
rate as a crystalline precipitate. 


were used. 


Sodium Hyposulphite 


This compound is termed “hypo” and used by pi o- 
tographers as a “fixer” after development. Its chemi: al 
formula is Na2S203.5H.0, and it is readily water solub-e. 
Draper described a method by which a film of silver 
could be partially converted into a gold film by immeis- 
ing the silvered glass into a bath of gold chloride, for 
example: 

Sodium hyposulphite 


Gold chloride 
Water 


3 grains 
1 grain 
1 ounce 

A lemon-yellow liquid results, which eventually be 
comes clear. The silvered glass is immersed in the solu- 
tion for 24 hours. An exchange of the metals (displace- 
ment) will take place, and the new film assumes a 
yellow-gold color, 

Gardener and Case, of the Nationa! Bureau of Stand- 
ards, when following this process, did not succeed in 
producing satisfactory reflecting surfaces, 


Sodium Hypophosphite 
This is a mild reducing agent, with the chemical 
formula NaH2PO..H2O. It is a white crystalline powder 
and readily water soluble. Roux recommends the follow- 
ing simple solution: 
Gold cyanide 


Sodium hypophosphite 
Water 


10 grams 
100 grams 
1000 grams 


Inorganic Acids 


Professor Lenher finds that gold chloride solutions in 
neutral or acid condition, when treated with a solution 
of sulfurous acid, will quickly deposit metallic gold. 


Organic Acids 


About the first in this group is citric acid originally 
recommended by Petitjean as early as 1856. Citric acid 
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jis a colorless or white, free-flowing powder, readily 
soluble in water, having the formula: 


C:H, (OH) (COOH); H.O 


Tie solution Petitjean used is formed by combining 
two parts of gold chloride with one part of ammonium 
citr:te. Dissolve 1 ounce of gold chloride and filter 
the -olution, then add 101% drams citric acid previously 
diss lved in 4 to 5 times its weight of water with 514 
dra. is ammonia. After allowing this mixture to stand 
an .our or more to cool, this is poured into the gold 
chi ride solution, stirred, and then in turn, is poured 
on o the cleaned glass surface. 


J] rofessor Lenher finds that formic acid may be cited 
as ne of the organic acids whose reducing character is 
son ewhat pronounced. When such a solution is made 
alk line with sodium hydroxide, metallic gold slowly 
pre ipitates out of solution. Such acids as lactic, acrylic, 
pyr acemic phenylacetic, act similarly. 


l\aly deposited gold films on dentures made of Vulcan- 
ite (rubber compound) by placing the latter in a 2 per 
cen’ gold chloride solution to which had been added 
potissium sulphide and a suitable reducing agent. In 
this case oxalic or tannic acid is mentioned in the patent. 


Iason forms a reddish-purple color on an oxide coat- 
ing of aluminum by first impregnating the oxidized 
aluminum with a 10 per cent solution of tannic acid, 
thereafter rinsed and immersed in a solution of: 


Potassium carbonate 0.3 per cent 
Gold chloride — 
Hydroxylamine is recommended by Bauer as _ the 
reducing agent for gold chloride solutions containing 
sodium carbonate as the source of alkali, 


Kirk and Browne find that gold chloride is completely 
reduced to metallic gold in neutral, alkaline or am- 
moniacal solutions using hydrazine sulphate as_ the 
reducing agent. This has been discovered jointly by 
other investigators such as Traube and Jacoby. 


Boirre recommends the use of gold chloride in sodium 
hydroxide solution, with acetic aldehyde containing sugar 
or dextrin dissolved in alcohol with, if desired, a little 
glycerine. 


Chester treats plastic surfaces with a gold chloride 
solution, and subsequently this is dried. Thereafter iron 
powder is rubbed in and subjected to the action of a 
hot solution of nickel or cobalt chloride, forming an 
alloy of cobalt or nickel with gold. 


Loiseleur mixed a solution of gold chloride and 
thorium acetyl acetone. This was poured onto the given 
surface and allowed to dry. When it was exposed to the 
ultraviolet light, an alloy of gold and thorium was 
formed. 

(To be continued) 
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